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Date

MINUTES OF THE SENATE PUBLIC HEALTH AND WELFARE COMMITTEE

The meeting was called to order by Chairman Jim Barnett at 1:30 p.m. on February 12, 2009, in Room
136-N of the Capitol.

All members were present except Senator Pilcher-Cook who was absent.

Committee staff present:
Nobuko Folmsbee, Office of the Revisor of Statutes
Doug Taylor, Office of the Revisor of Statutes
Kelly Navinsky-Wenzl, Kansas Legislative Research Department
Terri Weber, Kansas Legislative Research Department
Jan Lunn, Committee Assistant

Conferees appearing before the committee:
Frank Whitchurch, Registered Pharmacist, Kansas Board of Pharmacy

Dan Morin, Kansas Medical Society
Andy Allison, PhD, Deputy Director and State Medicaid Director, Kansas Health Policy Authority

Others attending:
See attached list.

Senator Barnett announced nursing students visiting from Emporia State University, Manhattan Area
Technical School, University of Kansas, Washburn University, and Southwestern College were attending the
meeting; the students introduced themselves to committee members.

Chairman Barnett opened discussion on SB 83 - Autism task force. Senator Vicki Schmidt moved to pass
out SB 83 favorably: Senator Brungardt seconded the motion. The motion passed.

Nobuko Folmsbee briefed those attending on SB 249 and SB 166.

Ms. Folmsbee indicated that SB 249 amends current law by providing an exception to the requirement that
pharmacists fill all prescriptions in strict conformity to the directions of the prescriber. Pharmacists may
dispense a dosage form of an orally-administered drug different from that prescribed if the patient consents
to the substitution, it does not increase cost, the substituted dosage contains the identical amount of active
ingredients, the dosage form is not enteric-coated or a time-release product, is not a combination medication
product containing two or more active ingredients, is not intended to be split, and is consistent with the

desired clinical outcomes.

Ms. Folmsbee distributed SB 166 which repeals current statute resulting in the ability to restrict certain
drugs.

Senator Barnett announced that follow up to the February 9, 2009, meeting was attached which is a
scientific article from KDHE entitled “Guidelines for the Investigation of Persons with Infectious
Tuberculosis” (Attachment 1); in addition, “Guidelines for Using QuantiFERON-TB Gold Test for
Detecting Mycobacterium Tuberculosis Infection, United States”™ ( Attachment 2) was included. Also,
information regarding the trend of tuberculosis from 2000 - 2008 was submitted, and therefore, becomes
part of this permanent record. (Attachment 3) -

Chairman Barnett opened the hearing on SB 249 - Pharmacists; dispensing substitution of drug
product and called upon Frank Whitchurch, Kansas Board of Pharmacy. Mr. Whitchurch spoke in
support of this legislation indicating it would improve patient care. He reported that there are no risks to
the patient, and he provided examples of the benefits that could be realized should SB 249 be passed.

(Attachment 4)

Dan Morin, Kansas Medical Society, supported the legislation (Attachment 5) and indicated physicians
can still dispense a prescription “as written.”

Written testimony supporting passage of SB 249 from Mike Larkin, Kansas Pharmacists Association, is
attached to this record (Attachment 6).

Unless specifically noted, the individual remarks recorded herein have not been transcribed verbatim. Individual remarks as reported herein have not been submitted to

the individuals appearing before the committee for editing or corrections. Page 1




CONTINUATION SHEET

Minutes of the Senate Public Health And Welfare Committee at 1:30 p.m. on February 12, 2009, in Room
136-N of the Capitol.

There were no opponents to SB 249.

Sen. Schmidt moved to send SB 249 out favorably to the full Senate; Senator Colver seconded the motion
which passed unanimously.

Senator Barnett opened the public hearing on SB 166 - Medicaid; repealing statute prohibiting prior

authorization for certain mental illness medications by recognizing Dr. Andy Allison, Kansas Health
Policy Authority who testified SB 166 was introduced as a result of reviewing the pharmacy program in
Medicaid Transformation. He indicated safety and cost issues were responsible for the introduction of SB
166. Dr. Allison distributed the proposed amendment to SB 166 and explained that he and other
stakeholders have been meeting to create the compromise language contained in the substitute amendment
(Attachment 7). Dr. Allison expressed appreciation to Dr. Nielsen, Senator Schmidt, Mike Hammond,
Rick Cagan, Amy Campbell, Don Hill, Leann Bell, and Dr. Margaret Smith for working to develop the

compromise language.

Senator Schmidt reported that there were many individuals providing input; the result is legislation that
allows the Kansas Health Policy Authority to address safety issues for adolescents prescribed mental

health medications.

Considerable discussion ensued in which prescription patterns/guidelines were discussed, the role of
clinicians on the Prescription Drug Advisory Committee, the membership of the Advisory Committee and
terms of members, the definition of adolescent and children population, safety concerns, preferred drug
lists or prior authorizations, and the operations of the advisory committee. It was the consensus of the
Public Health and Welfare Committee that stakeholders meet to review the proposed legislation and return
with an amendment meeting the goals of safety for mental health prescription drug benefits.

Chairman Barnett called attention to the minutes of the January 13, 14, 20, 21, 22, 26, 27, and 29
meetings. These minutes were attached to the agenda for review, but he noted they had been previously

electronically distributed.

Senator Schmidt moved approval of the minutes for the above stated meetings: Senator Brungardt
seconded the motion which passed.

Senator Barnett adjourned the meeting at 2:12pm

The next meeting is scheduled for February 16, 2009.

Unless specifically noted, the individual remarks recorded herein have not been transcribed verbatim. Individual remarks as reported herein have not been submitted to

Page 2

the individuals appearing before the committee for editing or corrections.
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Please note: An erratum has been published for this issue. To view the erratum, please click here.

V.
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Guidelines for the Investigation of Contacts
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Guidelines for the Investigation of Contacis
of Persons with Infeciious Tuberculosis

Recommendations froem the Notional Tuberculosis
Controllers Association and CDC

Summuary

In 1976, the American Tharadic Sociefy (ATS) published brief quidelines for the invedigation, diagnodic evaluation, and
medical treatment of TB contacts Although invedigation of confacts and treatment of infected contacts isan important campo-
nent of theU.S drategyfor TB eimination, soond in priority fo treatment of persmswith TB disass natianal quidelines have
not been updated snee 1976.

This datement, thefird isued jantly by the National Tuberculoss ControllersAssociation and CDC, wasdrafted bya warking
graup congging of membersfram both argenizations on the bagsaf a review of relevant epidemidlagic and dther Zientificdudies
and edablished practicesin conducting contact invedigations  Thisdatement providesexpanded quidelines concerning invedige-
tion of TB exposure and transmisson and prevention of future casssdf TB through cantact invedigations In addition tothe fopics
disused previoudy, thee expanded guidelines also disuss multiple related topics (e.g, data management, confidentiality and
conent, and human reurcey. Thes uiddines areintended for uss by public health officials but alsrare relevant to otherswho
contribute to TB contrd effarts Although the recommendations pertain to the United States they might be adaptablefor use in
cther cauntries that adhereto quidelinesisued by theWarld Health Organization, thelnternational Union againd Tuberculods

and Lung Disass, and national TB confrol programs

Introduction

Background

In 1962, ioniazid (INH) was demondrated to be effective
in preventing tuberculoss (TB) among household contacts of
perons with TB disae (7). Invedigations of contacts and
trestment of contacts with latent TBinfection (LTBI) became
adrategy in thecontrol and dimination of TB (2,3). In 1976,
the American Thoracic Society (ATS) published brief guide
linesfor the invegtigation, diagnogtic evaluation, and medicd
tregtment of TB contacts (4). Although invedtigation of con-
tacts and treatment of infected contacts isan important com-
ponent of the U.S. srategy for TB dimination, scond in
priority to trestment of persons with TB disess nationa
guidelines have not been updated snce 1976.

Thisdatement, thefirs isued jointlyby the National Tuber-
culogs ControllersAssociation (NTCA) and CDC, wasdrafted
by aworking group consging of members from both organi-

Themaaid in thisrgoort originated in theNationd Cente for HIV,
STD, and T B Prevention, Kevin Fenton, MD, PhD, Diretor, andthe
Divison of Tuberaiods Elimination, KennehG. Castro, MD, Direter,
Corresponding preparer: Zachary Taylor, MD, Nationd Cente
for HIV, STD, and TB Prevention, CDC, 1600 Clifton Road, NE,
MSE10, Atlanta, GA 30333 Tdghone 404-639-5337, Fax:
404-639-8958;, E-mail: Zaylor@mcgov.

zationson the bads of a review of relevant epidemiologic and
other sientific fudiesand edtablished practices in conducting
contact invegigations A glosery of terms and abbreviations
usad in thisreport isprovided (Box 1 and Appendix A).

This gatement provides expanded guidelines concerning
invedigation of TB exposure and trangmision and preven-
tion of future cass of TB through contact invedigations In
addition to the topics discused previoudy, thee expanded
guiddines d disuss multiple related topics (e.g., data man-
agement, confidentidity and consent, and human resources).
Thes guiddines are intended for use by public hedth offi-
cidsbut do arerelevant to others who contribute to TB con-
trol efforts Although the recommendations pertan to the
United States they might be adaptable for us in other coun-
tries that adhere to guidelines isued by the World Hedth
Organization, the International Union Againg Tuberculoss
and Lung Dissee, and nationd TB control programs

Contact invedigations are complicated undertekings that
typically require hundreds of interdependen t decisons the
maority of which are made on the bass of incomplete data,
and dozens of time-conumin g interventions Making auc-
oesfful decisons during acontact invedigation requires use of
acomplex, multifactor matrix rather than smple decidon trees
For exch factor, the predictive value, the relative contribu-
tion, and the interactions with other factors have been
incompletely gudied and undersood. For example, the dif-
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BOX 1.Terms™ and abbreviations used inthis report

. MR December 16, 2005

Acid-fat bacilli (AFB)

Anergy

Asociate contact

Badille Camette-Guérin (BCG)
Booding

Bronchosopy

Bronchoaveolar lavage (BAL)
Cae

Cavity (pulmonary)

Contact

Contzgious

Converson

Delayed-type hyperengtivity (DTH)
Directly cbsrved therapy (DOT)
Diseminated TB
Drug-ausceptibil ity test

Enzbler

Exposure

Exposure period

Expoaure ste
Immunocempromise d and immunosuppresssd
I ncentive

I ndex

Induration

I nfection

Infectious

looniazid (INH)

Laryngeal TB

* Temsliged areddined in theglossary (Appendix A).

Latent M. tuberculogs infection (latent tuberculoss
infection [LTBI])

Mantoux method

Meningeal TB

Miliary TB

Multidrug-resst ant TB(MDR TB)
Mycabacterium bovis

Mycabacterium tuberculoss

Nucleic acid amplification (NAA)

Purified protein derivative (PPD) tuberculin
QuantiFERON®.TB tegt (QFT)
QuantiFERON®-TB Gold tes (QFT-G)
Rediography

Secondary (TB) cae

Secondary (or “sscond-generati on”) tranamisson
Smear

Source cae or patient

Specimen

Sputum

Sugected TB

Symptomatic

TB disee

Treatment for (or of) latent (M. tuberculcs's) infection
Tuberculin

Tuberculin skin tesg (TST)

Tuberculin skin teg converson

Tuberculods (TB)

Two-dep (tuberculin) in test

ferences between brief, intense exposure to a contagious
patient and lengthy, low-intengty exposure are unknown.

Studies have confirmed the contribution of certain factors
the extent of dissese in theindex patient, the duration that
the surce and the contact are together and their proximity,
and locd ar circulation (5). Multiple observations havedem-
ondrated that the likelihood of TB disee dfter an exposure
is influenced by medica conditions that impair immune
competence, and these conditions conditute acriticd factor
in asdgning contact priorities (6).

Other factors that have as yet undetermined importance
incdlude the infective burden of Mycobacterium tuberculoss,
previous exposure and infection, virulence of the particular
M. tuberculogs drain, and a contact's intringc predigogtion
for infection or dissese. Further, preciss megurements (eqg.,
duration of exposure) rarely are obtainable under ordinary
circumdances, and certain factors (e.g., proximity of expoaure)
can only be approximated, at bed.

No sfe exposure time to airborne M. fuberculods has been
edeblished. Ifasgnglebacterium can initiatean infection lead-
ingto TB disese, then even the briefest exposure entals a
theoreticrisk. However, public health officids mus focus their
resourcss on finding exposed persons who are more likely to
beinfected or to become ill with TB disa® Thes guidelines
edablish a dandard framework for asembling information
and ugng thefindingsto inform decisons for contact invedti-
gations, but they do not diminish the vaue of experienced
judgment that isrequired. Asapracticd matter, these guide-
linesals take into condderation the sope of resources (pri-
marily peroonnel) that can be dlocated for the work.

Methodology

A workinggroup condging of members from the NTCA
and CDC reviewed relevant epidemiologic and other wien-
tific dudies and edeblished practices in conducting contact
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invedigations todevelop thisstatement. Thesepublished gud-
ies provided a wientific bass for the recommendations
Although acontrolled trid has demondrated the efficacy of
tregting infected contacts with INH (1), the effectivenes of
contact invegtigations has not been edablished by a controlled
trial or gtudy. Therefore, the recommendations (Appendix B)
have not been rated by quality or quantity of the evidence
and reflect expert opinion derived from common practices
that have not been teded criticaly.

These guidelines do not fit every circumdance, and addi-
tiond consderations beyond thos dizused in thes guide
lines mugt be taken into account for specific stuations For
example, unusudly clos expoaure (e.g., prolonged exposire
in agndl, poorly ventilated pace or a congregate stting) or
exposure among particularly vulnerable populations at risk
for TB disese (eg., children or immunocomprom ised per-
ong could judify darting an invedigation that would nor-
mally not be conducted. |f contacts are likely to become
unavalable (e.g., becauss of departure), then the invediga
tion should receive a higher priority. Findly, affected popula-
tions might experience exaggerated concern regarding TB in
their community and demand an investigation.

Structure of this Statement

The remander of this statement is gructured in 13 sc

tiong asfollows

= Decisions to initiate a contact investigation. This ssc-
tion focuses on deciding when a contact invegtigation
should be undertaken. |ndex patients with postive acid-
fad bacillus (AFB) sputum-smear realts or pulmonary
cavities have the highest priority for invegigation. The
use of nucleic acid amplification (NAA) tests is disused
in thiscontext.

T Investigating the index patient and sites of transmis-
sion. Thissction outlines methods for invedigating the
index patient. Topics dizused include multiple inter-
views definition of an infectious pericd, multiple vists
to places that the patient frequented, and thelig of con-
tacts (i.e., persons who were exposd).

T Assigning priorities to contacts. This sction presnts
dgorithms for asigning priorities to individua contacts
for evduationand tregtment. Priorityrankingisdetermined
by the characterigtics of individua contacts and the fesr
tures of the expoaire. When expoaire isrdated to house
holds congregate living sgttings or cough-inducin g
medical procedures, contacts are desgnated ashigh pri-
ority. Becaus knowledge is inafficient for providing
exact recommendations cut-off points for duration of
expowre arenot included; date and locd program offi-

Recommendations and Reports 3

cids should determine cut-off points after conddering
published reaults local experience, and thes guiddines

U Diagnostic and public health evaluation of contacts.

This ection disuses disgnogic evduation, induding
secific contact recommendations for children aged <5
years and immunocompromis d perons  dl of whom
should beevauated with chedt radiographs The recom-
mended pericd between mog recent exposure and fina
tuberculin skin tegting has been revisd; it is8—10 wesks
not 1015 weeks asrecommended previoudy (4).

71 Medical treatment for contacts with LTBI. This s=c-

tion discusses medicd trestment of contacts who have
LTBI (6,7). Effective contact invedigations require
completion of therapy, which isthe sngle greates chd-
lenge for both patients and hedth-care providers Atten-
tion should be focussd on tresting contacts who are
asgned highor medium priority.

7 When to expand a contact investigation. Thissxtion

disuses when contacts initidly clasified asbeing alower
priority should be reclasified as having a higher priority
and when a contact invegigation should be expanded.
Daa regarding high- and medium-priority contacts
inform this decison.

7 Communicating through the media. This sction out-

linesprinciples for reaching out to media sources Media
coverage of contact invedigations affords the hedth
department an opportunity toincresse public knowledge
of TB control and the role of the health department.

[ Data management and evaluation of contact investi-

gations. Thissction isthe fird of three toaddress hedth
department programmatic taks It disuses data man-
agement, with an emphass on eectronic data sorage end
the uss of data for asessing the effectivenes of contact
invedigations

1 Confidentiality and consent in contact investigations.

Thissection introduces theinterrelated responsbilities of
the hedth department in maintaining confidentiaity and
obtaining patient congent.

[ Staffing and training for contact investigations. This

sction simmarizes personne requirements and traning
for conducting contact invedtigations

T Contact investigations in special circumstances. This

sction offers suggestions for conducting contact investi-
gationsin ecia sttings and circumsances (e.g., chools
hogitds workdtes and congregate living quarters). It
do reviewsdiginctions between acontact invedigation
and an outbresk invedigation.

[} Source-case investigations. Thissection addresss source-

ca® invedigations which should beundertaken onlywhen
more urgent investigations (e Decisons to Initiate a
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Contact Investigation) are being completed  successfully.
The effectiveness and outcomes of urce-cae inveiga
tionsshould be monitored critically because of their gen-
erd inefficiency.

" Other topics. Thissction reviews three ecialized top-
ics culturd competency, @dd network anayss and
recently spproved blood tests Newly approved blood tests
for the diagnoss of M. tuberculod's infection have besn
introduced. If these teds proveto be an improvement over
the tuberculin in teg (TST), the stience of contact
investigations will edvance quickly.

Decisions to Initiate
a Contact Investigation

Competing demands redrict the resources that can bedlo-
cated to contact invedtigations Therefore, public hedth offi-
cids mug decide which contact invedigaions should be
asigned a higherpriority and which contacts to evauate firg
(s= Asigning Priorities to Contacts). A decison to invei-
gate an index patient depends on the presence of factors used
to predict the likelihood of transmision (Table 1). In addi-
tion, other information regarding the index patient can influ-
ence the invedtigative drategy.

Factors that Predict Likely
Transmission of TB

Anatomical Site of Disease

With limited exceptions only patients with pulmonary or
larynged TB can trangmit their infection (8,9). For contact
invedigations, pleurd dissase isgrouped with pulmonary dis
e becaue utum  cultures can yield M. fuberculos's even
when no lung abnormalities aregpparent on aradiograph (70).
Rarely, extrapulmonary TB causes trangnisson during medi-
cd procedures that release aerowols (e.g., autopsy, embaming,
and irrigation of a draning ebwes) (s Contact Invediga
tions in Specid Circumstancey (11-15)

TABLE 1.Characteristi cs of the index patient and behaviors
associatedwith increasedrisk fortuberculosis (TB)transmission

Characteristic Behavior
Pulmonary, laryngeal, or pleural TB Frequent coughing
AFB* positive spulum smear Sneezing
Cavitation onchest radiegraph Singing

Adolescent or adult patient Close social network

Noor ineffective treatmenl of TB disease

* Acid-fast bacilli.

Sputum Bacteriology

Relative infecticusness has been asocisted with postive
gutum culture results and ishighes when the sner reaults
aedw postive (16-19). The dgnificance of reaults from res-
piratory pecimens other thanexpectorated sputum (e.g., bron-
chial washings or bronchoalveobr lavage fluid) is
undetermined. Experts recommend that these specimens be
regarded asequivaent to sputum (20).

Radiographic Findings

Pdients who have lung cavities observed on ached radio-
graph typicdly are more infectious than patients with
noncavitary pulmonary diseese (715, 16,21). Thisisan indepen-
dent predictor after bacteriologicfindingsaretaken intoaccount.
Theimportance of small lung cavitiesthat are detectable with
computerized tomography (CT) but not with plain rediogra
phy isundetermined. Lesscommonly, ingances of highlycon-
tagious endobronched TB in sverely immunocompromise d
patients who temporarily had norma ches radicgraphs have
contributed to outbresks The frequency and relative impor-
tance of such ingances is unknown, but in one group of hu-
man immunodeficiency virus(HIV)—infected TB patients 3%
of those who had podtive soutum smears had normd chet
radiographsat the time of diagnoss (22,23),

Behaviors That Increase Aerosolization
of Respiratory Secretions

Cough frequency and sverity are not predictiveof contagious:
ness(24). However, sngingisasociated with TB transmisson
(25—27). Sociability of theindexpatient might contributeto con-
tagiousess becaus of theincreassd number of contactsand the
intengtyof expoaire.

Age

Trangmision from children aged <10 years is unusid,
dthough it hasbeen reported in asociation with the presence
of pulmonary forms of disese typicdly reported in adults
(28,29). Contact invedigations concerning pediatric cass
should beundertaken onlyin such unusua circumstances (se
Source-Cae | nvegtigations).

HIV Status

TB patients who are HIV4nfected with low CD4 T-cdl
counts frequently have cheg radiographic findings that are
not typica of pulmonary TB. In particular, they are more
likely than TB patients who are not HIVdinfected to have
mediaginad adenopathy and less likely to have upper-lobe
infiltrates and cavities (30). Atypical radiographic findings
increae the potential for delayed diagnoss which incressss
trangmision. However, HIV-infected patients who have pul-

berle



spdf

YO M RRLS e

monary or larynged TB are, on average, ascontagious as TB
patients who are not HIV-infected (37,32).

Administration of Effective Treatment

That TB patients rapidly become less contegious after gart-
ing effective chemotherapy has been corroborated by messur-
ing the number of viable M. tuberculos's organisms in suta
and by observing infection rates in housshold contacts
(33-36). However, the exact rate of decrea® cannot be pre-
dicted forindividua patients and an arbitrary determination
isrequired for each. Guinea pigsexpossd to exhaug ar from
aTB ward with patients receiving chemotherspy were much
more likely to be infected by drug-resgan t organisns (8),
which suggedts that drug resstance can delay effective bacte-
ricidd activity and prolong contagiouses

Initiating a Contact Investigation

A contact invedigation should be congdered if the index
patient has confirmed or sugpected pulmonary, larynged, or
pleurd TB (Figure 1). An invedigation is recommended if
the utum smear has AFB on microsopy, unless the reailt
from an epproved NAA teg (Amplified Myoobactarium fuber-
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alogsDirect Tet [MTD], GenProbe,® San Diego, Cdifor-
nia, and Amplicor® Mycobacterium tuberculosisTest
[Amplicor], Roche® Diagnogtic Sysems Inc., Branchburg,
New Jerssy) for M. tuberculos's is negative (37).

If AFB are not detected by microxopy of thres sputum
anears an invedigation dill is recommended i the chest
radiograph (i.e., the plain view or a smple tomograph) indi-
cates the presence of cavities in thelung. Parenchymal cavities
of limited sze that can be detected only by computerized
imaging techniques (i.e, CT, computerized axid tomogra
phy san, or magnetic resonance imaging of the cheg) arenot
included in this recommendation.

When sputum smples have not been collected, either
because of an oversght or as arewlt of the patient's inability
to expectorate, reaults from other types of repiratory seci-
mens (e.g., gadtric apirates or bronchodveolar lavage) may
be interpreted in the same way asin the above recommenda
tions However, whenever feasble, soutum samples should be
collected (through sputum induction, if necessry) before ini-
tisting chemotherapy.

Contect invedtigationsof persons with AFB smear or culture-
postive putum and cavitary TB are asigned the highes pri-
ority.H owever even if these conditions are not present, contact

FIGURE 1.Decision toinitiate atuberculosis (TB) contact investigation

Pulmonaryllanyng ea¥ Pulmonary susped (tesis Nonpulmonary (pulmonary and
pleural pending, e.g., cuttures) laryngeal involvement ruled out) |
S s— |
AFB’ spulum smear AFB sputum smear Contad investigation
L positive negative or not performed not indicated
|
[ | !
r L ] L 3 = L ]
I H q i
NAA' positive | ; | ‘ Abnomal CXR | Abnomal CXR |
ornot AR, %;:?g non-cavitary  not consistent
performed negztie ! | | consistent witnTB | wihTB
i L
Contad Conlact H Contad
Contact Conlad | nvesligation { investigation i investigation |
investigation invesiigation should always | should be initialed i shoul be
should always not ndicated | be nitiated if if sufficent i initiated only in |
be initiated i suffident resources | exceplional
H resources i drcumsiances |
* Acid-fast bacilli.

T Nucleic acid assay.
§ According to CDC guidelines.
1l Chest radiograph.
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invedigations should be consdered if a chet radiograph is
condgent with pulmonary TB. Whether to initiste other
invedigations depends on the avalability of resurces to be
dlocated and achievement of objectives for higher priority
contact invegtigations A postive reault from an epproved NAA
test supports a decision to initiatean investigation
Because waiting for a sutum  or respiratory culture readlt
delays initiation of contact invedigations delay should be
avoided if any contacts are especialy vulnerable or suseptible
to TB disese (e Asigning Prioritiesto Contactg.
Invetigations typicaly should not beinitiated for contacts
of index patients who have supected TBdissas and minima
findings in support of a diagnods of pulmanary TB. Exoep-
tionscan bejustified duringoutbresk invegtigations (e Con-
tact Invedtigations in Specid Circumstancey, epecidly when
vulnerable or suseptible contects are identified or during a
source-cae invedigation (se SourceCase |nvedigations).

Investigating the Index Patient
and Sites of Transmission

Comprehendve information regarding an index patient is
the foundation of a contact invedigation. This information
includes disee characterigics onset time of illness names of
ocontacts, exposure locations and current medical factors (e.g.,
initiation of effective treatment and drug susoeptibility reaults).
Hedth departments areregponsble for conducting TB oon-
tact invedigations Having written policies and procedures
for invegtigations improve the efficiency and uniformity of
invedigations

Egablishing trug and conddent rapport between public
heelth workersand patients iscritical togain full information
and long-term cooperation during tregtment. Good interview
illscan be taught and learned skillsimproved with practice
Workers asigned these tasks should be trained in interview
methods and tutored onthejob (se Staffing and Trainingfor
Contact |nvedtigations and Contect | nvetigations in Specia
Situations).

Themgority of TB patients in theUnited States were born
in other countries and their fluency in Englishoften isinaf-
fident for productive interviews to be conducted in English.
Patients should be interviewed by persons who arefluent in
their primary language. If thisisnot possible, hedth depart-
ments should provide interpretation srvices

Preinterview Phase

Background information regarding the patient and thecir-
cumsgtances of the iliness should be gathered in preparation
for thefirg interview. Onesource isthe current medical record
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(38). Other mources are the phydcian who reported the ca
and (if the patient isin ahogital) the infection control nurse,

The information in the medical record can be dizlosd to
public heath authorities under exemptions in thePrivacy Rule
of the Hedth Inaurance Portability and Accountability Act
(HIPAA) of 19968 (http://aspe.hhs .gov/admngmp/pl 104191.

htm) (39). Thepatient's name should bematched toprior TB
regidries and to the arveillance datebase to determine if the
patient has besn previoudy lisged.

Multiple fectors are relevant to a contact invegtigation,

including the following:

0 higory of previous exposure to TB,

T higory of previous TB disssse and tregtment,

O anatomical dtes of TB dises,

O gymptoms of the illnes

7] date of onst,

T chedt radiogreph reaults

7] other reaults of diagnogtic imaging sudies

7 disgnogic gecimens that were ent for histologic or bac-
teriologic analyds (with dates gecimen tracking num-
bers and dedinations),

T current becteriologic results

TJeanti-TB chemotherapy regimen (with dates medications,
dosges, and treatment plan),

Orealts from HIV teding,

Jthe petient's concurrent medical conditions (eg., rena
failure impliesthat arend didysis center might bepart of
the patient’s recent experience),

T other diagnoses (e.g., substance zbuse, mentd illnes or
dementia) that impinge directly on theinterview, and
Tidentifying demogrephic information (e.g., resdence
employment, fird language, givenname and drest names
diass date of birth, telephone numbers other dectronic

links and next-of-kin or emergency connections).

Determining the Infectious Period

Determining the infectious pericd focuses the invetigation
on those contacts mog likely to be &t rik for infection and
sts the timeframe for teting contacts Because the dart of
theinfectious period cannot be determined with precison by
available methods, apractica edimation isnecesary. On the
bads of expert opinion, an asigned dart that is 3 months
before aTB diagnoss isrecommended (Table 2). In certain
circumstances  an even earlier gat should be usd. For
example, apatient (or thepatient’sasociates) might havebeen
aware of protracted illnes (in extreme caes >1 year). Infor-
mation from the patient interview and from other sources
should be azembled to asig in edimating the infectious
period. Helpful details are the epproximate dates that TB
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TABLE 2.Guidelines forestimating the beginning ofthe period ofinfectiousnes sof persons with tuberculosis (TB), by index case

characteristic
Characteristic
AFB* sputum Cavitary
TB symptoms smear positive chest radiograph Recommended minimum beginning of likely period of infectiousness
Yes No No 3months before symplom onset or first positive finding (e.g.. abnormal chest
radiograph) consistent with TB disease, whichever is longer
Yes Yes Yes 3months before symptom onset or first positive finding consistent with TB
disease, whichever is longer
No No No 4weeks before date of suspecled diagnosis
No Yes Yes 3months before first positive finding consistent with TB

SOURCE: California Department of Health Services Tuberculosis Control Branch; California Tuberculosis Conlrollers Association, Contact investigation

guidelines. Berkeley, CA: California Department of Health Services; 1998.
*Acid-fast bacilli.

gymptoms were noticed, mycobactericlogi ¢ rewlts and
extent of dissa®e (epedially thepresnce of large lung cavities
which imply prolonged illness and infectioumes) (40,41).

Theinfectious period isclossd when the following criteria
are stidied: 1) effective tregtment (s demonsrated by
M. tubercujog's sueptibility realts) for >2 wesks 2) dimin-
ished symptoms and 3) mycobacteriol ogic repons (eg.,
decreaz in grade of sputum  smeer postivity detected on pu-
tum-smear microsopy). The exposire period for individual
contacts isdetermined by how much time they ent with the
index patient during the infectious period. Multidrug-
resgant TB (MDR TB) can extend infectiousness if the treat-
ment regimen isineffective. Any index patient with sgns of
extended infectiousness should be continualy reasesed for
recent contacts

Moresringent criteria should beapplied for stting the end
of the infectious period if particularly suseptible contacts are
involved. A patient returning to a congregate living stting or
to any stting in which wseptible  persons might be
exposad should haveat lesst three conscutive negative sou-
tum AFB smear reaults from sputum collected >8 hours apart
(with one gecimen collected during the early morning)
before being consdered noninfectious (42).

Interviewing the Patient

In addition to stting thedirection for the contast investi-
gation, the fird interview provides opportunities for the
patient to aoquire information regarding TB and its control
and for the public health worker to learn how to provide tresat-
ment and specific care for the patient. Because of the urgency
of finding other infectious persons associated with the index
patient, the firg interview should be conducted <1 budnes
day of reporting for infectious persons and <3 busnes days
for others Theinterview should beconducted in person (i.e,
face to face) in thehogpital, the TB dinic, the patient’s home,

or aconvenient location that accommodates thepatient’s right
to privacy.

Aminimum of two interviews isrecommended. Atthefirg
interview, the index patient isunlikely to be oriented to the
oontact invedigation because of wcid sreses related to the
illnes (e.g., fear of disbility, degth, or rejection by friends
and family). The scond interview is conducted 1-2 wesks
later, when the patient has had time to adjug to the disup-
tionscaused by theillnessand has become accugomed to the
interviewer, which facilitates a two-way exchange. Thenum-
ber of additiond interviewsrequired depends on the amount
of information nesded and the time required to develop con-
dgtent rgpport.

Interviewing kills are crucial because the patient might be
reluctant to chare vital information gemming from concerns
regarding dissase-asnciat ed digma, embarrasment, orillega
activities Interviewing skills require training and periodic on-
the-job tutoring. Only trained personne should interview
index patients

In addition to sandard procedures for interviewing TB
patients (43), the following generd principles should be
oonsdered:

[ Establishing rapport. Repect should be demonstrated
by asuring privacy during the interview. Egablishing
repect iscritical © rapport can be built. Theinterviewer
should diglay officid identification and explain the res-
ons for the interview. The interviewer should do dis
cuss confidentiaity and privacy (e Confidentiality and
Consnt in Contact Invedtigationg in frank terms tha
help the patient decide how to share information. Thes
topics should bedisused sverd times during the inter-
view to dress their importance. Sufficient time should be
dlocated, posibly >1 hour, for a two-way exchange of
information, dthough the patient's endurance should be
conddered.
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O Information exchange. Theinterviewer should confirm
information from the preinterview phass obtan mising
information, and remlve digarities Obtaining informa-
tion regarding how to locate thepatient throughout trest-
ment is crucia. The beginning of the infectious period
should be =t from the information derived from this
exchange.
Transmission settings. Information regarding tranamis
gon sttings that the patient attended during the infec-
tious period isneeded for ligting the contacts and asigning
priorities (&2 | nvedigating the | ndex Patient and Sites of
Transmisson). Topics to disus indude where the
patient spent nights met with friends worked, ate, vis
ited, and sought hedth care. The interviewer should ask
ecificaly regardingoongregatessttings (e.q., highschool,
univerdty, correctiond facility, homeless shelter, or nurs
ing home). The interviewer do should inquire regarding
routine and nonroutine travel. Contects not previoudy
identified might have been expossd during the patient's
infectious period whilethe patient wastravaling. Routine
travel modes {e.g., carpool) could also besttings in which
contacts were exposd.

~ Sites of transmission. The key to efficient contact inves
tigations isstting priorities The invegigator mugt con-
gantly baance available resurces egedialy daff time,
with expected yield. However, the interview with the
patient should be as comprehengve asposible All pos-
gble dtes of trangnison should be liged, regardiess of
how long the patient gent at the stes Priorities should
be =t on the bads of the time gpent by the index patient,
and decisons regarding invegtigation of the §tesand con-
tacts chould be made after dl the information has been
collected (s Asigning Prioritiesto Contacts and VWhen
to Expand aConteact |nvedigation).

[ List of contacts. For eech trangnision tting, theinter-
viewer should ak for the names of contacts and the
approximate types frequencies and durations of expo-
are. |ded information regarding each contact includes
full name, dliass or grest names aphysca decription,
location and communication information (e.g., addreses
and telephone numbers), and current generd hedlth. The
interviever might nesd to gend more time aking
regarding oontacts who are difficult for the patient to
remember. Recent illnessss anong contacts should bedis
cussd.

ZClosure. The interviewer should expres apprediation,

provide an overview of theprocessss in thecontact inves

tigation, and remind the patient regarding confidentid-
ity and its limits The patient epecially should be told
how ste vistsareconducted and confidentiality protected.

L

okt S ko s M Rt

An gppointment for the next interview chould be st
within the context of the chedule for medicd care.

"I Follow-up interviews. The beg siting for the soond
and aubsquent interviewsisthe patient'sresdence. 1fthe
origing interviewer snsss incomplete rapport with the
index patient, ascond interviewer can be asigned. The
follow-up interviews are extengons of the initid inter-
view. If the interviewer snss redgance to megting in
certain places or discusing thos places making ste vis
itsto those places might facilitate identification of addi-
tional contacts whom the index patient had not
remembered or wanted to name.

Proxy Interview

Proxyinterviews can build on the information provided by
theindex patient and areesentia when the patient cannot be
interviewed. Key proxy informants are those likely to know
the patient's practices habitg and behaviorsg informants are
nesded from eech phere of the patient'slife(e.g., home, work,
and leisure). However, becaus proxy interviews jeopardize
patient confidentiality, TB control programs should egtablish
clear guidelines for these interviews that recognize the cha-
lengeof maintaining confidentiality.

Field Investigation

Site vidts are complementary to interviewing. They add
contacts to the lig and are the mog relisble source of infor-
mation regarding transmision ttings (17). Fdlure to vist
dl potential dtes of trangnision hascontributed to TB out-
bresks (25,44). Vigting the index patient’s resdence isepe
cialy helpful for finding children who are contacts (17,38).
Thevidt should bemade <3 days of the initial interview. Each
gte vigt crestes opportunities to interview the index patient
again, interview and test contacts collect diagnogic sputum
specimens, schedule clinicvists and provide education. Some-
times environmental clues (e.g., toys suggesting the preence
of children) creste new directions for an invedigation. Cer-
tan dtes (eg., congregate sttingy require ecid arange
ments to visit (see Contact Investigationsin Special
Circumstances). Physcd conditions at eech stting contrib-
ute tothe likelihood of trangmission. Patinent detals include
room szes ventilation systems and arflow patterns Thes
factors should beconddered in thecontext of how often and
how long the index patient was in each stting.

Follow-Up Steps

A continuinginvestigationisshaped by frequent reasessments
of ongoing reaults (e.g., sscondary TB casss and the edimated
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infection rate for groups of contacts). Notification and follow-
up communications with public health officids in other juris:
dictions should be arranged for out-of-area contacts

The following organizations provide redurces to make

referrds for contacts and index patients who migrate acros
the U.S-Mexican border between the United States and
Mexico:

OCure TB (http://iwww.c uretb.com), a referrd program
provided by the County of San Diego for TB patients and
their contacts who travel between the United States and
Mexico;

OMigrant Cliniciang Network (TB Net) (http://www.
migrantclinician.org/network/tbn et), amultinationd TB
patient tracking and referral project designed towork with
mobile, underserved populations and

0 Referrd Sysem for Binational TB Patients Pilot Project
(hitp://www.bord erheslth.org/fil esres 329.doc), a ool-
laborative effort between CDC and the Nationa Tuber-
culosis Program in Mexico to improve continuity of care
for TB patients migrating acros the border (e Contact
Investigations in Special Circumsances),

Specific Investigation Plan

Theinvedigation plan darts with information gathered in
the interviews and dte vidts it includes a regigry of the con-
tacts and their asigned pricrities (e Asigning Priorities to
Contacts and Medical Trestment for Contects with LTBI). A
written timeline (Table 3) sts expectations for monitoring
the progress of the investigation and informs public hedth
officias whether additional resources are nesded for finding,
evauating, and tregting the high- and medium-priority con-
tacts Theplan isa pragmatic work in progress and should be
revisd if additiona information indicates anesd (e When
to Expand a Contact Invedigation); it ispat of the perma
nent record of the overall invedigation for later review and
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program evauation. Data from the invegtigation should be
recorded on dandardized forms (ss2 Data Management and
Evduation of Contact Invegigations).

Assigning Priorities to Contacts

The ideal god would be to diginguish &l recently infected
contacts from those who are not infected and prevent TB dis
eae by treating those with infection. In practice, exigting tech-
nology and methods cannet achieve thisgod. For example,
dthough ardatively brief exposure can lead to M. tuberculos's
infection and disease (45), certain contacts are not infected
even Ater long periods of intensive expodure. Not al contacts
with sibgtantid exposure are identified during the contact
invedigation. Findly,avalable teds for M. fuberculods infec-
tion lack sngtivity and secificity and do not differentiate
between persons recently or remotely infected.

I ncreas ngthe intensty and duration of exposureusudly in-
creass the likelihood of recent M. tuberculagsinfection in con-
tects The skin tes cannot discriminate between recent and old
infections and induding contacts who have had minimd
exposure increasss the workload while it decreasss the public
hedth vaue of finding postive skin test rewlts A podtive
realt in contacts with minimal exposure is more likely to be
thereault of an old infection or nongpecific tuberculin sngtiv-
ity (46). Whenever the contact's exposure to the index TB
patient has occurred <8—10 weeks necessary for detection of
podtive &kin teds repest teding 8—10 weeks dfter the mogt
recent exposure will help identify recent skin tet conversons,
which arelikely indicative of recent infection.

Foroptimal efficiency, prioritiesshould be asigned to con-
tects and reources should be allocated to complete dl inves:
tigativesteps for high-and medium-priority contacts Priorities
arebasd on the likdihood of infection and the potentid haz-
ardstothe individual contact ifinfected. The priority scheme
directs reources to sflecting contacts who

TABLE 3.Time frames for initial follow-up of contacts of persons exposed totuberculosis (TB)

Type of contact

Business days from
listing of a contact

to initial encounter*

Business days from initial
encounter to completion

of medical evaluation T

High-pricrity contact: index case AFBS sputum smear posilive or cavitary disease 7 5

onchest radiograph (see Figure 2)

High-pricrity contact: index case AFB sputum smear negative (see Figure 3)
Medium-priority contact: regardless of AFB sputum smear or culture result

(see Figures 2-4)

T 10
14 10

SOURCE: California Department of Health Services Tuberculosis Control Branch; California Tuberculosis Controllers Association. Contact investigation

guidelines. Berkeley, CA: California Department of Health Services; 1998,

*Aface-to-face meeling that allowsthe public-health worker toassess lhe overall health ofthe contact, administer atubercul inskin test, and schedule further

evaluation.

TThe medical evalualion is complete when the conlact's stalus with respect to Mycobacterium tuberculosis infection or TB disease has been determined. A
normal exception tothis schedule is the delay inwaiting for final mycobacteriologi c results, but this applies to relatively few contacts.

§Acid-fast bacilli.

/~1)
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0 have sscondary cass of TB dissass,

0 haverecent M. tuberculos’sinfection and o are mogt likely
to benefit from tregtment, and

Oare med likelyto become ill with TB dissese if they are
infected (i.e, susoeptible contacty or who could suffer
svere morbidity if they have TB dissese (i.e, vulnerable
contects).

Factors for Assigning Contact Priorities

Characteristics of the Index Patient

Thedecidon toinitiate acontact invegigation isdetermined
on the bads of the charecterigtics of the index patient (se
Decigons to Initiate a Contact |nvegtigation). Contacts of a
more infectious index patient (e.g., one with AFB sutum
anear postive TB) should be asigned a higher priority than
thoss of a less infectious one because contacts of the more
infectious patient are more likely to have recent infection or
TB disesss (19,40,47-50 ).

Characteristics of Contacts

Intringc and acquired conditions of the contact affect the
likelihood of TB diseass progresson fter infection, although
the predictive vaue of certain conditions (e.g., being under-
weight for height) isimprecise asthe wle bads for asigning
priorities(57,52). The mog important factors are age <5 years
and immune satus Other medical conditions dso might
affect the probability of TB disase after infection.

Age. After infection, TB dissese ismore likely to oocur in
younger children; theincubation or latency period isbriefer;
and lethd, invadve forms of the dise® are more common
(63-58). The age-gecific incidence of disas for children
who have positive skin test resultsdeclines through age 4 years
(56). Children aged <5 years who are contacts are asigned
high priority for invedigation.

A dudy of 82,269 tuberculin reactors aged 1-18 yearswho
werecontrol aubjects in aBacille Camette-Guérin (BCG) trid*
in Puerto Rico indicated that pesk incidence of TB occurred
among children aged 14 years (56). I nfantsand podpuberta
adolexcents areatincreased risk for progression to TB disse if
infected, and children aged <4 years are at incressed risk for
diseminated disae (57). The American Academy of Padiat-
ricsal recommends primary prophylaxisfor childrenaged <4
years(57). Guidelinespublished by ATSand CDC recommend
primary prophylaxisfor children aged <5 years (6,59). These
guideinesareconggent with previous CDC recommendations
in s=tting the cut-off at age <5 years for asigning priority and
recommending primary prophylaxis(6,59).

* Theagawhort €fed wasdrongin thissudy, bt thisfattor isbeyond the
sope of thessguiddines

il o
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Immune status. HIV infection reaults in the progresson
of M. tuberculodsinfection to TB dissass more frequently and
more rapidly than any other known factor, with disa® rates
edimated at 35-162 per 1,000 person-years of obsrvation
and agredter likeihood of diseminated and extrapulmonary
disgae (60-64). HIV-infected contacts areasigned highpri-
ority, and, garting at the time of the initid encounter, extra
vigilance for TB dissa®e is recommended.

Contacts receiving >15 mg of prednisone or its equivalent
for >4 wesks do should be asigned high priority (6). Other
immunosuppresiv eagents, including multiple cancer chemo-
therapy agents antirgjection drugs for organ translantation,
and tumor necrods factor dpha (TNF- o) entagonids increas
thelikelihood of TB disese after infection; thes contacts do
areasgned ahigh priority (65).

Other medical conditions. Being underweight for their
height has been reported as a weskly predictive factor pro-
moting progresion to TB disae (66); however, asesing
weightisnot apractical pproach for asigningpriorities Other
medica conditions that can beconddered in asigning priori-
ties indlude dlicods disbetes mellitus and satus after gas
trectomy or jejunoiled bypas surgery (67—76).

Exposure. Air volume, exhaug rate, and circulation pre-
dict the likdihood of transmision in an enclosd space. In
large indoor sitings, becauss of diffuson and locd drculs
tion patterns the degree of proximity between contacts and
the index patient can influence the likelihood of tranamis
son. Other subtle environmentd factors (e.g., humidity and
light)areimpracticd toincorporate into decison making. The
terms “closg” and “cawa,” which are frequently used to
describe exposures and contacts have not been defined uni-
formly and therefore are not ussful for these guidelines

Themog practicd sysem for grading expoure sttings is
to categorize them by sze (e.g., “1" being the ze of a vehide
or car,"2" the dze of abedroom, “3” the sze of a houss, and
‘4" adze larger than ahouse [ 16]). Thishastheadded advan-
tage of familiarity for theindex patient and contacts which
enzbles them to provide dearer information.

Thevolume of ar shared between an infectious TB patient
and contacts dilutes the infectious particles athough this
relationship has not been validated entirely by epidemiologic
reaults (15,77—79). Local circulation and overal room venti-
lation dw dilute infectious particles but both factors can
redirect expoaure into aces that were not vidted by the
index petient (80-83). Thes factors have to be congdered.

Thelikeihood of infection depends on the intendty, fre-
quency, and duration of expoaure (16,17,40,84 ). For example,
arlinepasengers who are ssated for 28 hours in the same or
adjoining row asa person who iscontagious are much more
likely to be infected than other pasengers (85-88). One &

=2
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of criteria for edimating risk after exposure to a person with
pulmonary TBwithout lung cavities indudes acut-off of 120
hours of expoaure per month (84). However, for any ecific
stting, index patient, and contacts the optimd cut-off dura
tion isundetermined. Adminigrativel y determined durations
derived from local experienceare recommendad, with frequent
reazesments on the bads of realts

Classification of Contacts

Priorities for contact invegtigation are determined on the
bags of the characteridics of the index patient, suseptibility
and wulnerability of contacts and circumstances of the expo-
ares (Figures 2-4). Any contacts who are not dasified as
high or medium priority are asigned alow priority. Because
priority asignments arepractic approximations derived from
imperfect information, priority clasifications should be
reconsdered throughout the investigation as findings are
analyzed (e When to Expand a Contact Invegigation).

Diagnostic and Public Health
Evaluation of Contacts

On average, 10 contacts are liged for each person with a
cae of infectious TB in the United States (50,59,89 ).
Approximately 20%—30% of al contacts havelTBI, and 1%
have TB dissase (50). Of thos contacts who ultimatdy will
have TB dissase, approximately half acquire dissase inthefirg
year after exposure (90,91). Forthisreason, contact
invegtigations conditute acrucid prevention srategy.

ldentifying TB disase and LTBI efficiently during an
invedtigation requires identifying, locating, and evaluating
high- and medium-priority contacts who are mog at rigk.
Becauss they have legaly mandated regpondbilities for dis-
e control, hedlth departments should egablish sygems for
comprehengve TB contact invedigations In certain jurigdic-
tions, lega meesures are in place to ensure that evduation and
follow-up of contacts oocur. Theuse of exiging communi-
ceble dissase laws that protect thehedth of the community (if
gpplicable to contacty should beconsddered for contacts who
dedine examinations with the leas redrictive meaures
applied fird.

Initial Assessment of Confacts

During the initid contact encounter, which should be
accomplished  within 3 working days of the contact having
been liged the invesigation, the invetigator gathers back-
ground hedlth information and makes a faceto-face e
ment of the peroon’s hedlth. Administering askin ted & this
time accelerates the diagnogic evauation.

Recommendations and Reports 11

The heelth department record should indude:

O previous M. fuberculos's infection or disese and related
treatment;

T oontact's verbal report and documentation of previous
TST reallts

Teurrent symptoms of TB illness (e.g., cough, cheg pan,
hemoptysds fever, chillg nightswests appetite los weight
loss malds, or easy fatigability);

O medicd conditions or risk factors making TB dissase more
likely (e.g., HIV infection, intravenous drug us, disbe-
tes mellitus slicoss prolonged corticosteroid therapy,
other immunoauppresiv e therapy, head or neck cancer,
hematological and reticuloendothdl id disess end-gage
rend disaw, intedind bypas or gadrectomy, chronic
maabsorption syndrome, or low body weight);

O menta hedth disorders(e.g., psychiatric ilinesesand wb-
gance abuse dioorders);

O type, duration, and intensty of TB exposure; and

0 sciodemographic factors (e.g., age, race or ethnicity, resi-
dence, and country of birth) (e Data Management and
Evauation of Contact Investigations).

Contacts whado not know their H 1\V-nfection gatus should
be offered HIV counsling and teding. Each contact should
beinterviewed regarding socid, emotional, and practical mat-
tersthat might hinder their participation (e.g., work or travel).

When initid information has been collected, priority
asignments should bereasesed for each contact, and amedi-
cal plan for diagnodic tests and posible treatment can be
formulated for high- and medium-priority contacts Low-
priority contacts should not be included unles resources per-
mit and the program ismesting itsperformance gods

In 2002, for the firg time, the percentage of TB patients
whowere born outsde the United States was >50%; this pro-
portion continues to incresse (92). Becaus immigrants are
likely to sttle in communities in which persons of dmilar
originresde, multiple contacts of foreign-born index patients
do areforeignborn. Contacts who come from countrieswhere
both BCG vacination and TB are common are more likely
than other immigrants to have postive kin tegs resilts when
they arrive in the United States They d= are more likely to
demondrate the booder phenomenon on apogexposure test
(17,40). Although vauable in preventing ssvere forms of dis
e in young childrenin countries where TB isendemic, BCG
vaxination provides imperfect protection and causes tuber-
aulin enstivity in certain recipients for avarizble period of
time (93,94). TSTs cannot diginguish resctions related to
remote infection or BCG vaccination from thos causd by
recent infection with M. tubercu/og's booding related to BCG
or remote infection compounds the interpretation of pogtive
realts (95).

/=12
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FIGURE 2.Prioritizatio nof contacts exposed to persons with acid-fastbacilli (AFB) sputum smear-positive orcavitary tuberculosis

12
(TB) cases
Patient has pulmonary/laryng ealipleural
TB with cavitary lesion on chest radiograph
or is AFB spulum smear posilive
High-priarity Household
cantact conlact
High-priority Contact
contact aged <5 yrs
High-prionity Contact with
conlact medical risk
factor*
- " Contact with
High-priority exposure
contact during medical
procedure !
; o % Contact with
H'gc":ﬁ{‘;"tw exposure in
High-priority
conlact

Medium prionty Medium priority
contact conlact

Exceeds
duralion

environment
limits®

Low-prioritly
contact

*Human immunodeficiency virus or other medical risk factor.

T Bronchoscopy, sputum induction, or autopsy.
5 Exposure exceeds duration/environ ment limits per unit ime established by the health department for high-priority contacts.
1 Exposure exceeds duration/environ ment limits per unit time established by the health department for medium-priority contacts.

A podtive TST in a foreign-born or BCG-vaccinate d per- Voluntary HIV Counseling, Tesﬁng,
son should beinterpreted asevidence of recent M. tubercules's and Referral

infection in contacts of persons with infectious cass Thes
contacts should beevaluated for TB dissese and offered acourse

of trestment for LTBI.

Approximately 9% of TB patients in the United States have
HIV infection a the time of TB diagnods with 16% of TB
patients aged 2544 years having HIV infection (96). In
addition, an etimated 275,000 persons in the United States
aeunaware they have HIV infection (97). The mgority of

/14
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FIGURE 3.Prior ity assignments for contacts exposed topersons with acid-fast bacilli (AFB) sputum smear-negative tuberculosis

(TB) cases

Susped or confimed pulmonary/pleura | TB AFB sputum smear
negative, abnomal chest radiograph consistent with TB
disease, might be NAA* positive andfor AFB culture pasitive

High-priority Contads
contad aged <5 yrs
High-priority Conlad with
conlact medical risk
fador
” o Yes Exposure
ngo?’;-%godnty during medical
procedure * Medium-priority Medium-priority
contact contad
n g Exceeds 5
Medium-priority Household exposure in dymtion Low-prarity
oontad conlact congregale emvironment contact
limits®

selling

*Nucleic acid assay.
THuman immunodeficiency virus or other medical risk factor.
§Bronchoscopy, sputum induction, or autopsy.

Exposure exceeds duration/environ ment limits per unit time established by local TB control program for medium-priority contacts .

TB contacts have notbeen tested for HIVinfection (98). Con-
tacts of HIV-nfected index TB patients are more likdy to be
HIV infected than contacts of HIV-negative patients (99).

Voluntary HIV counsling, teting, and referra for con-
tects are key steps in providing optimal care, epecidly inrda
tion to TB (700,101 ). Sydems for achieving convenient
HIVrelated services require collaboration with hedth depart-
ment HIV-AIDS programs Thisd can improve adherence
to nationd guidance for these activities (700).

Tuberculin Skin Testing

All contacts clasified as having high or medium priority
who do not have adocumented previous pestive TST reault
or previous TB digase should receive askin teg at theinitid
encounter. If that is not posible, then the tes should be
adminigdered <7 working days of liging high-priority con-
tacts and <14 days of liging medium-priority contacts For
interpreting the skin tegt reaction, an induration transverss
diameter of >56 mm ispodtive for any contact (1)

Seria tuberculin teding programs routingly adminiger a
two-gep ted a entryinto the program. Thisdetects boosting
of endtivity and can avoid mislasfying future podtive
reallts as new infections The two-step procedure typicdly
should not beussd for teting contacts acontact whose sc-
ond tedt result ispodtive after aninitid negative reault should
be clasified asrecently infected.

Postexposure Tuberculin Skin Testing

Among persons who have been sensitized by
M. tuberculogsinfection, the intraderma tuberculin from the
kin tedt can rewlt in addayed-type (cellular) hyperenstiv-
ity reaction. Depending on the source of recommendatio ns,
theedimated interva between infection and detectable kin
test reactivity (referred to as thewindow period) is2—12 weeks
(6,95). However, reinterpretation of data collected previoudy
indicates that 8 wesks isthe outer limit of thiswindow period
(46,102—106 ). Conssquently, NTCA and CDC recommend
that the window period be decressed to 8—10 wesks dfter
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FIGURE 4.Prioriti zation of contacts exposed topersons with suspected
tuberculosis (TB) cases with abnormal chest radiographs not consistent

with TBdisease

December 16, 2005
recent infection. Thismignterpretatio nismore likey

tooccur for foreign-born contacts than it is for those
born in the United States (17,708 ).

Palienthas suspected pulmonary TB AFB* sputum smear
negalive NAA' negalive/aulture negative abnomal chest
radiograph nol consistent with TB disease

Medium-priority

Household
conlad

contad

Medium-priority |
conlad

Contad with
medical risk
factor’

Medium-priority
contad

SKin tet conversonrefersto a changefrom anega-
tive to apodtive reslt. To increase the relative cer-
tanty that the persin has been infected with
M. tuberculogsin theinterva between teds the dan-
dard U.S. definition for conversion includes a maxi-
mum time (2 years) betwesn skintegsand aminimum
increas (10 mm) in reaction sze (6,34). With the5
mm cut-off dzeused for interpreting any sngleskin
test result obtaned in contact invegigations thestan-
dard definition for conversion typicaly isirrdevant.
For these guidelines contacts who have a podtive
realt after a previous negative realt aresid to have
had achangein tuberculin gatus from negativeto
postive,

Medical Evaluation

All contacts whose skin test reaction induration
diameter is>56 mm or who report any symptoms
oongdent with TB dissass should undergo further
examination and dignostic teging for TB ( 6), gart-
ing typicdly with acheg radiograph. Collection of
gecimens for mycobacteriologi cteging (e.g., sputs)
isdecided on acasby-cae bads and isnot recom-

Conlad with =
Medium-priority exposure Low-priorily
oontad during medical conlact
procedure®
* Acid-fast bacilli.

T Nucleic acid assay.
§ Human immunodeficiency virus infection or other medical risk factor.
T Bronchoscopy, sputum induction, or autopsy.

exposire ends A negative test rewlt obtained <8 weeks after
exposure iscongdered unrelisble for exduding infection, and
afollow-up teg at the end of the window period istherefore
recommended.

Low-priority ocontacts have had limited exposre to the
index patient and alow probability of recent infection; apos-
tiveresult from asecond kin test anong thes contacts would
more likely represnt booging of sndtivity. A dngleskin te,
probably at the end of the window period, is preferred for
these contacts However, diagnogtic evaluation of any contact
who has TB gymptoms should be immediate, regardless of
kin ted reslts

Nongpecific or remote delayed-type hyperenstivity (DTH)
reponge to tuberculin (PPD in the kin ted) occasondly
wanes or dissppears over time. Subssquent TSTscan redore
repongveness thisiscalled booding or the boogter phenom-
enon (95,107 ). For contacts who receive two skin tests the
booger phenomenon can be midnterprete d s evidence of

mended for hedthy contects with normd chet
radiographs All contacts who are asigned a high
priority beceuss of specia susceptibility or vulner-
ability to TB disase should undergo further exami-
nation and diagnodic teting regardless of whether
they have a postive sin tet reailt or areill.

Evaluationand Follow-Up of Specific
Groups of Contacts

Because children aged <5 years are more susoeptible to TB
dissas2 and more wulnerable to invadve, fatd forms of TB
dissass, they areasigned ahighpriority ascontacts and should
receive a full diagnogic medical evduation, including aches
radiograph (Figure5). If aninitid skin tegt induration diam-
eter is<6 mmand the interva snce lad expoaire is<8 wesks
treatment for presumptive M. tuberculogsinfection (i.e, win-
dow prophylaxig) isrecommended after TB disease has been
excluded by medical examination. After a soond kin test
adminigered 8—10 weeks postexpoure, thedecison to treat
isreconddered. |fthesscond test reslt isnegative, treatment
should be discontinued and the child, if hedthy, should be
dicharged from medical superviscn. If the sscond reault is

Ji'le
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FIGURE 5.Evaluation, treatment, and follow-up of tuberculosis (TB) contacts aged

<5 years
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cerning the extent of trangnisgon that
wasedimated from the contact invedti-

Evaluate with medical hislory, physical
examination, chest radiographand TST*

!

Does the
onlad have
symptoms
consistent with
TBdisease?,

Fully evaluate
for TB disease

Isthe

chest
radiograph
abnomal?

Isthe
TST readlion
25 mm?

Completefull
treatment
course for LTBI

Hawve 28 Stop: no further

weeks passed evaluationor
sinca last treatment
exposure? required

Begintrealment
for LTBI; repeal

TST 8-10 weeks
post exposure

getion data.

Themaorityof otherhigh-or medium
priority contacts who are immunocom-
petent adults or childrenaged >5 yeers
can be tested and evaluated as described
(Figure7). Treatment isrecommendedfor
contects who receiveadiagnoss of latent
M. tuberculogsnfection.

Evaluation of low-priority contacts
who are being tested can bescheduled
with more flexibility (Figure 8). The
«in ted may bedelayed until after
the window period, thereby negating
the nesd for ascond test. Tredment
isds recommended for thes con-
tacts if they receive a diagnods of
latent M. tuberculog's infection.

The rik for TB dises is undeter-
mined for contacts with documentation
of a previouspositive TST result
(whether infection was treated) or TB
disaee (Figure 9). Deccumentation is
recommended before making decisons
from acontact’s verbd report. Contacts
who report ahigory of infection or dis:
eae but who do not have documenta
tion are recommended for the
gandard dgorithm (Figure8). Contacts
who are immunocompromise d or oth-
erwise uusceptible arerecommended for
Completa ull diagnostic teing to exclude TB dissase

treatment and for a full course of trestment for
il latent M. tubercules'sinfection after TB
dissa® hasbeen excluded, regardles of
their previous TB higtory and docu-

*Tuberculin skin test.
TLatent T8 infection.

postive the full course of treatment for latent M. tuberculos's
infection should be completed.

Contacts with immunocompromisd ng conditions (eg., HIV
infection) should receive Smilar care (Figure6). In addition,
evenifa TST adminigered >8 wesks after the end of expoaure
yields a negative reault, a full course of trestment for latent
M. tuberculogsinfection isrecommended after amedica evalu-
ation to exclude TB dissse (76). Thededigon to adminiger
complete trestment can be modified by other evidence con-

mentation. Hedthy contacts who have
a documented previous postive in
tegt result but havenot been treated for
LTBI can becongdered for trestment aspart of the contact
invedigation. Anycontact who isto betreated for LTBI should
have a ched radiogreph to exclude TB disase before dart-
ing treatment.

Certain guidance regarding collecting higtoric information
from TB patients or contects dipulates confirmation of previ-
ous TST results (e.g., adocumented result from a TST) (4).
The decison regarding requiring documentation for a pe-
dficdetal involvesasubtle baance. Memory regarding medi-
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FIGURE 6.Evaluation, treatment, and follow-up ofimmunocomprom ised contacts

~ December 16, 2005

Kin teg with BCG vaccination or grep-

Evaluate with medical history, physical
examination, chest radiograph, and TST*

{

Does the
contad have
symptoms
oconsisient with
JTB" disease?

Fully evaluate
for TB disease

Isthe chest
radiograph
abnomal?

Complete
full course of
trealment
for LTBI*

tomycin injections For contacts (but
not petients with confirmed TB), askin
ted reailt iscriticd, and documenta
tion of a previous pesitive reault should
be obtained before omitting the skin
teg from thediagnogtic evauation.

Treatment for
Contacts with LTBI

Thedirect benefits of contact inves
tigations indlude 1) finding additional
TB disease cases (thus potentially
interrupting further trangmision) and
2) finding and tregting persons with
LTBI. One cf the nationd hedth
objectives for 2010 (objective no. 14-
13) isto complete trestment in 85% of
oontacts who have LTBI (107). How-
ever, reported rates of tregtment initia-
tion and completion have fallen short
of nationa objectives ( 17,50,109,110 ).
To increae thee rates hedth depart-
ment TB control programs must invest

Have >8 weeks
passed since
last exposure?

required. Consider

treatment for LTBI, for
HIV'-infeded contacs

Stop: no further evaluation

—— complelion of full course of

in sygems for increasing the numbers
of infected contacts who arecompletely
trested. These include 1) focusng

reources on the contacts mog in need

LTBI, repeal
TST 8-10
weeks posl-
exposure

of treatment; 2) monitoring trestment,
including that of contacts who receive
careoutsde the health department; and

3) providing directly obsrved therapy

Pl el (DOT), incentives and enblers
course for Contacts identified ashaving a pos-
iy tiveTST realt areregarded asrecently

infected with M. fuberculogs, which
puts them at heightened risk for TB

* Tuberculin skin test.

T Tuberculosis.

§ Latent TBinfection.

T Human immunodeficiency  virus.

cd higory might bewesk or digorted, evenamong medically
trained persons However, the accuracy of details reported by
aTB patient or contact might not be rdevant for providing
medical care or collecting data For previous TST realts
patients can be confussd regarding details from their higory;
routine kin tests ometimes areadminigered at the same time
& vainations and foreign-born patients might confuse a

disae (6,7). Moreover, contacts with
greater durations or intensties of expo-
aire are more likely both to be infected
and to have TB dizase if infected. A
focus firg on high-priority and next on medium-priori ty con-
tacts isrecommended in dlocating resources for garting and
completing trestment of contacts

Decigons to treat contacts who have documentation of a
previous postive in test reault or TB dissase for preumed
LTBI mug beindividualized because their risk for TB dissase
isunknown. Consgderations for thedecison include previous

S
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FIGURE 7.Evaluation, treatment, and follow-up of immunocompete nt adults and children aged >5 years (high- and

medium-priority contacts)

Evaluate with medical and
exposure history and TST*

Does the

contad have
symploms consislent
withTB'

Fully evaluate
for TB disease

diseasa?

Evaluate with
physical
examination
and chest
radiograph

No further
evaluation or
lreatment
required

Repeat TST Isthe
8-10weeks  f—— TST reaction
postexposure 25 mm?

No
Complete full
Yes \.? chesl Yes treatment
ra 7 course for
nomal? LBI}

Stop: no further
No evalualion of
trealment
required

* Tuberculin skin lest.
T Tuberculosis.
§ Latent TBinfection.

trestment for LTBI, medicd conditions putting the contact
at risk for TB dissese, and the duration and intensty of expo-
are. Treatment of preumed LTBI is recommended for all
HIV-nfected contacts in this dtuation (after TB disssse has
been excluded), whether they received treatment previoudy.

Window-Period Prophylaxis

Tregtment during the window period (se Diagnogic and
Public Hedlth Eval uation of Contacty) hasbeen recommended
for sumeptible and wulnerable contacts to prevent rapidly
emerging TB disease (4,6,56,67,771 ). Theevidence for this
practice isinferentid, but al models and theories support it.
Groups of contacts who are likely to benefit from afull course
of trestment (beyond just window-period tregtment) include
thos with HIV infection, those taking immunouppresiv e

therapy for organ tranglantation, and persons taking TNF-o
antagonids (6,61,62,65 ). Therisks for TB are less clear for
patients who chronically take the equivaent of >15 mg per
day of prednione (6). TBdisase havingbeen ruled out, pro-
phylactic treatment of preumed M. fuberauiog's infection is
recommended asan option for al thess groups Thedecision
asto whether to treat individud contects who have negative
kin teg reaults should teke into congderation two factors
7l the frequency, duration, and intendty of expoaure (even
brief exposure to a highlycontagious TB patient inacon-
fined wace probebly warrants the sme concern s
extended expoaure to less contagious patients); and
7 corroborative evidence of transmision from the index
patient (asubdantial fraction of contacts having positive
in test realts implies contagiousnes).
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FIGURE 8.Evaluation, treatment, and follow-up of low-priority contacts

Evaluate with medical
and exposure hislory

Does the
contact have
symploms consistent

Fully evaluate

for TB disease

with TB*
disease?

Evaluate
with TST'

Wait until B-10 weeks
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evaluate with TST

Stop: no further
evaluation or
treatment is

required

No
Evaluate with
physical Is the Consider
examination chesl treatment
and chesl radiograph for LTBI*
radiograph normal?

* Tuberculosis.
1 Tuberculin skin test.
§ Latent TBinfection.

Treatment after Exposure
to Drug-Resistant TB

Guiddines for providing care to contects of drug-resigdean t
TB patients and slecting trestment regimens have been
published (6,7,112 ). Drug suseptibility realts for the
M. tuberculoss imlate from the index patient (i.e., the pre-
sumed source of infection) arenecessary for selecting or modi-
fyingthetrestment regimen for theexposd contact. Reddance
onlyto INH among the firg lineagents leaves the option of 4
months of daily rifampin. Additional resgance to rifampin
congitutes MDR TB. None of the potentid regimens for per-
ons likdy infected with MDR TB has been tested fully for
efficecy, and thee regimens are often poorly tolerated. For
thes resons conaltation with a physcian with expertise in
this area is recommended  for slecting or modifying a regi-
men and mangging the care of contacts (6). Contacts who
have received a diagnoss of infection attributed to MDR TB

should be monitored for 2 years after exposure; guidelines for
monitoring thes contacts havebeen published previoudy (6).

Adherence to Treatment

Oneof the national hedth objectives for 2010 isto achieve
atregtment completion rate of 85% for infected contacts who
dart treatment (objective no. 14-13) (107). However, opera-
tional dudies indicate that this objective isnot being achieved
(17,110). Although DOT improves completion rates (17), it
isareurce-intend ve intervention that might not be feasble
for al infected contects The following order of priorities is
recommended when slecting contacts for DOT (induding
window-period prophylaxis):

T oontacts aged <5 years

T contacts who areH 1V infected or otherwis subdantidly

immunocompromise d,

T contacts with a change in their tuberculin datus from

negative to podtive, and
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FIGURE 9.Evaluation, treatment, and follow-up of con tacts with a documented previously positive tuberculin skin test
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Is the chest
radiograph  or
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disease?

Has the
contact previously
completed treatment

for LTBI 17

Consider
retreatment

Na

Gwe ful
trealment  course
for LTBI

*Tuberculosis.
TLatent TB infection.

§Before initiation of reatment, contacts should be evaluated fully for TB disease.

0 contacts who might not complete trestment because of
socid or behavior impediments (eg., dcohol addiction,
chronicmenta illness injection-drug us, ungable hous
ing, or unemployment) .

Cheking monthly or more often for adherence and
advere effects of trestment by home vists pill counts, or dinic
appointments  is recommended for contacts taking =if-
aupervised treatment. All contacts being treated for infection
should be evduated in person by a hedth-care provider at
least monthly. Incentives (e.g., food coupons or toys for chil-
dren) and enablers (e.g., trangportation vouchers to go to the
clinic or pharmacy) are recommended as dds to adherence.
| ncentives provide smple rewards wheress enablers increae a
patient'sopportunities for adherence. Education regarding TB,
its trestment, and the sgns of adverse drug effects should be
part of each patient encounter.

When to Expand
a Contact Investigation
A graduated approach to contact invedigations (i.e., acon-

centric circles model) has been recommended previoudy
(4,5,113). With thismodel, if data indicate that contacts with

thegrestest exposure havean infection rate greater than would
be expected in their community, contacts with progresively
less expoaure are ught. The contact invedigation would

expand until the rate of pogtive in teg reallts for the con-
tacts was indiginguishabl e from the prevdence of postive
realts in thecommunity (5). In addition toits smplicity and
intuitive appeal, an advantage to this gpproach isthat con-
tacts with |ess exposure are not sought until evidence of trans-
mision exids Disdvantages are that 1) arrogates for
edimating expoaure (e.g., livingin the sme houshold) often
do not predict the chance of infection, 2) the susoeptibility

and vulnerability of contacts are not acoommodated by the
mode, and 3) the edimated prevalence for tuberculin sens-
tivity in aspecific community generdly isunknown. In addi-
tion, when the prevalence for acommunity isknown but is
sibdantid (e.g., >10%), the end-point for theinvegigation

isobsured.

Recent operationa dudies indicate that health departments
are not meeting their objectives for high- and medium-
priority contacts (17,50, 709 ). | n these sttings contact inves:
tigations generaly should not be expanded beyond high- and
medium-priority contacts However, if data from an investi-
gation indicate more trananisgon than anticipated, more con-
tects might need to be included.
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When determining whether to expand the contact investi-
gation, consderation of thefollowing factors isrecommended:

Dachievement of program objectives with high- and

medium-priority contacts and

[ extent of recent transmisson, asevidenced by

— unexpectedly high rate of infection or TB digese in
high-priority contacts (e.g., 10% or at lead twice the
rate of a dmilar population without recent exposure,
whichever is greater),

— evidence of scondary trengmision (i.e, from TB
patients who wereinfected after exposure to the source
patient),

— TB dissae in any contacts who had been asigned a
low priority,

— infection of contacts aged <5 years and

— oontacts with change in skin test datus from negative
to podtive between ther firg and ssoond TST.

In theabsnce of evidence of recent trangmission, an inves
tigetion should not be expanded to lower priority contacts
When program-evaluati on objectives are not being achieved,
acontact investigation should beexpanded only in exceptiona
ciroumstances, generaly thos involvinghighlyinfectious per-
=ns with high rates of infection among contacts or evidence
for scondary cass and soondary trangmision. Expanded
invegigations mugt be accompanied by eforts to enaure
completion of theragpy.

The drategy for expanding an invedigation should be
derived from the data obtained from the invegtigation previ-
oudy (4,5,43). Thethreshold for induding a ecific contact
therebyisdecreasd. Asin theinitia invedigation,results should
be reviewed at lesgt weskly s the drategy can be reassessed.

At times realts from an invedigation indicate a need for
expanson that available resurces do not permit. In thesestu-
ations, seeking consultation and asigtance from thenext higher
level in public hedth adminigration (e.g., the county hedth
department consults with the state health department) isrec-
ommended. Conaltation offersan objective review of srategy
and reaults, additiond expertis, and apotentid opportunity to
obtain personne or funds for mesting unmet nesds

Communicating
Through the Media

Routine contact invedigations which have perhaps adozen
contacts, are not usudly conddered newsworthy. However,
certain contact investigations have potential for snsationd
coverage and attract atention from the media Typicd
examples include dtuaions involving numerous contects
(especidly children), occurring in publicsttings (e.g., chools
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hogitas prioong, cccurring in workplaces asociated with
TB fatdities or asocisted with drug-resgant TB.

Reasons for Participating
in Media Coverage

Media coverage can provide both advantages and drawbacks
for the hedlth department, and careful planning is recom-
mended before communicating with reporters Favorable,
accurate coverage

J educates the public regarding the nature of TB,

7 reminds the public of the continued preznce of TB in
the community,

Jprovides a complementary method to dert exposd
contacts of the nead for sseking a medical evduation,

I relievesunfounded public fears regarding TB,

Dilludrates the hedth department's ledership in commu-
niceble disase control,

T enaures that congdructive public inquiries are directed to
the hedlth department, and

7 validates the need for public resources to be directed to
disese control.

Potentid drawbacks of media coverage are that such cover-

age can

Jincrea® public anxiety, epedially after darmig or inac-
curate messages

O lead unexposed persons sesking unnecessry hedth care
because of aperceived thredt,

(1 contribute tounfavorable views of the health department
(eg., becauses of perceived delaysin responding tothe TB
problem),

DJcontribute o read of mignformatio n regarding the
nature of TB,

0 trigger uncongructive public inquiries and

Dled to disdosure of confidentid information (eg.,
patient identity).

Strategy for Media Coverage

Anticipatory preparation of clear media messges, coordi-
nated among dl parties for clarity and conssency, isrecom-
mended. The mgority of health departments have formd
policies and sysems for arranging media communications,
and TB control officids are advissd towork with their media-
communications srvices in sscuring training and preparing
media mesages anticipating news coverage In certan
ingances this will require coordination among local, gate,
and federa public hedth organizations Iswing apress releae
in advance of any other media coverage isrecommended a8
to provide clear, accurate messages from the dart. VWating
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until astory reaches the media through other sources leaves
the hedth department reecting to inaccuracies in the gory
and oould lend credence to a perception that information is
being withheld from the public.

Certan newsworthy contact invedigations involve oollabo-
rators outside of the heath department becaus of the stting
(eg., ahomeless shelter). Theadminidrators of thee sttings
are likdy to have concerng diginct from the public hedth
agenda, regarding media coverage. For example, a howpitd
adminigrator might worry tha reports of wipected TB
exposures in thehospitd will cregte public digrug of the hos
pitd. Collaboration on media messages isadifficult but nec-
esary part of the overdl partnership between the hogitd (in
this example) and the hedth department. Early disusions
regarding media coverage are recommended for reducing later
misunderganding s |n addition, development of a lig of com-
munication objectives dw isrecommended in preparing for
media inquiries

Data Management and Evaluation
of Contact Investigations

Data collection related to contact invedigations has three
broad purposs 1) management of care and follow-up for
individual index patients and contacts, 2) epidemiologic andy-
gsof an invedigation in progress and invedtigations overal,
and 3) program evauation usng performance indicators that
reflect performance objectives A sygematic, condgent
goproach to data oollection, organization, andyss and dis-
smination isrequired (114-117).

Data collection and storage entail both subgantial work and
an invedtment in systems fo obtain full benefits from theefforts
Selecting data for incluson requires balancing the extrawork
of collecting data againg the log information if data are not
oollected. |f data are collected but not gudied and used when
decidons are made, then data collection isa waded efort.
Themog efficient drategy for determining which data to col-
lect isto work back from theintended uss of the data

Reasons Contact Investigation Data
Are Needed

For ech index patient and the patient’s asociated contacts
abroad amount of demographic, epidemiologic, hisoric, and
medical information isnesded for providing comprehensve
care (Tables 2, 4, and 5). In certain ingancss auch care can
lag >1 year, 2 information builds by seps and has numerous
longitudind elements (e.g., number of dinic vidts atended,
number of tregtment doses adminidered, or mycobacteriol ogic
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respongs to trestment). Data on certain process deps are nec-
esary formonitoring whether thecontact investigation iskeep-
ingfotimeline objectives (e.g., how soon fter liging theskin
test isadministered to a contact).

Aggregated data collected during an invedigation inform
public hedth officids whether the invedigation ison time
and complete. The ongoing andyss of data do contributes
to reassessment  of the srategy used in the invedigation (eg.,
whether the infection rate was gregter for contacts believed to
have more expoaure).

Data from acompleted invetigation and from al investi-
gations in afixed period (e.g., 6 monthg might demongrate
progress in meeting program objectives (Box 2). However
these core mesrements for pregram evauation cannot
directly demonsrate why particuler objectives were not

1

TABLE 4.Minimal recommended data conceming the index
patient

Identifiers and demographic information

Case manager

Name and aliases

For minors and dependents, guardian information

Date of birth*

Social security number

Current locating information and emergency contacts
Residences during infectious period if unstably housed

RVCT number* and local case number

Sex*

Race*

Ethnicity*

Country of birth*

If foreign born, length of time in United States*

Primary language and preferred language

Metheds of translation or interpretatio n
Settings in which index patient might have transmitted tuberculosis
{TB)and associated timeframes

Living situation({s)

Employment or school

Social and recreational aclivities

Congregate settings (e.g. jail or homeless shelter)*

Substance abuse with social implications (e.g., crack cocaine)*
TB information

Health-care provider for TB (e.g.. public health, private, both, other)*
Anatomic site of disease*

Symptoms and their dates

Chest radiograph resuits, including presence of cavity*

TB medications with start and stop dates*

Bacteriologic results (sputum smear, culture, and drug susceptibility)
with dates*

Previous history of TB disease and treatment”
Previous history of exposure to other persons diagnosed with TB
Infectious period (updated as new information arrives)
HIV infection status*
HARST number
Contactinvestigation
Date of initial interview with index patient
Dates of follow-up interviews with the index patient

*Dala items collected on the Report of a Verified Case of Tuberculosis
(RVCT)form.
THIV/AIDS Reporting System.
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TABLE 5.Minimal data recommended conceming each contact
of persons with tuberculosis (TB)
Investigator and dates

Contact manager or investigator

Dale listed

How or why contact was listed (e.g., named by index patient)
Dales of interviews

Start and end dales for exposure (updated as new information arrives)
Identifiers

Name and aliases

For minors and dependents, guardian information

Social security number

Dale of birth

Localing information and emergency conlacts

Sex

Race

Ethnicity

Country of birth

Ifforeign born, length of time inthe United States

Primary language and preferred language

Methods of translalion or interpretatio n

Relationship or connection to index patient

Social affiliations (e.g., work, school, church, clubs, or activities)
Environmental information aboutexposure settings (e.g., size
or ventilation)

Frequency, duration, and time frame of interactions

Previous history of TBdisease or latent infection, and
documentation

BCG! vaccination and date
Medical risk factors forprogression of infection to TB disease*

Population risk factors for prevalent Mycobacterium tuberculosis
infection*
Evaluation forTB disease and latent infection
Health-care provider for TB (e.g., public health, private, both, or other)
Symptoms suggesting TB disease
Tuberculin skin tests, with dates, reagenls, and lot numbers,
and reaction measurement
Chest radiegraph results with dates
Bacteriologic resulls with dales
HIVinfection status
Final diagnostic classifications for latent M. tuberculosis infection
or disease

Treatment information for contacts with latent M. tuberculosis
infection

Dates of treatment

Treatment regimen (medication, dosing schedule, and any changes

to these)

Methods of supervising treatment (e.g., directly observed trealment.)
Adverse effects (specify each)

Interruptions in regimen and dates

Qutcome of treatment (e.g., completion, consislent with ARPE*)

If treatment not completed, reason*
* Aggregate report for program evaluation,
1 Bacille Calmette-Guérin.

achieved. |f thedata are gructured and gored in formatsthat
permit detailed retrogective review, then the reasons for prob-
lems can be studied. CDC'sFramework for Program Evdua
tion in Public Health isrecommended for asessing the overdl
activities of contact invedigations (118).

December 16, 2005

BOX 2.Recommended objectives for contact investigations,
by key indicators

Key indicator Objective
I nfectious index patients with at leas 90%
one contact ligted

Contacts who are evaluated for 80%
tuberculods dissase and latent

infection

Infected contects who begin tregtment 85%
for latent infection

Treated contacts who complete

trestment for latent infection 75%

Data definitions are crucid for congstency and subssquent
mutua comprehenson of analytic reaults However, detailed
definitions that accommodate every contingency defest the
gmplicity required for an efficient sygem. Data definitions
are best when they stify the mogt important contingencies
Thisrequires atrade-off between completeness and clarity. As
with the initid slection of data working back from the
intended uses of the data is helpful in dediding how much
detail the data definitions should have.

Routine data collection can indicate whether the priority
asignments of contacts were agood match tothe find reslts
(eg.,infection ratesand achievement of timeliney. These data
cannot determine whether al contacts with subgtantid expo-
are were induded in theorigina lig (i.e, whether certain
contacts who should have been ranked ashigh priority were
missed completely because of gaps in theinvetigation).

Methods for Data Collection
and Storage

Direct computer entryof dl contect invegigation dataisrec-
ommended. Sydems desgned to increae data qudity (eg.,
through use of error checking ruleg are preferred. However,
technologicand resource limitations arelikelyto requireat lesgt
partid use of paper forms and subssquent trandfer a a com-
puter console, which requires a greater level of data qudity
azurance because of potentia errorsin the trander. Security
precautions for both paper copy and electronicaly generated
data should be commenarate with the confidentiality of the
information. Ongoing training concerning systems is recom-
mended for personnel who collect or use the data

A comprehensgveU. S oftware sysem for contact invediga-
tion data collection and dorage has not besn implemented.
Hedthdepartment officids are advised to borrow working sys
tems from other jurigdictions that havesmilar TB control pro-
grams Anysysem should incorporatethese recommendations
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Computer storage of data offers improved performance of
daily activities because a comprehensve sygem can provide
remindersregarding thecareneads of individual contects (eg.,
notification regarding contacts who nesd sscond skin tests and
recommended dates). A system a0 can perform interim andy-
ssof aggregate realts at precheduled intervas Thiscontrib-
utes both to ressesmment of the invedigative drategy (se
When to Expand a Contact |nvestigation) and to program
evauation.

Confidentiality and Consent
in Contact Investigations

Multiple lawsand regulations protect the privacy and con-
fidentidity of patients hedlth careinformation (7179). Appli-
cable federal laws indude Sections 306 and 308(d) of the Public
Health Service Act; theFresdom of Information Act of 1966;
the Privecy Act of 1974, which redricts the use of Socid
Seaurity numbers the Privecy Protection Act of 1998; and
the Privacy Rule of HIPAA, which protects individually iden-
tifible hedth information and requires an authorization of
diloaure (39). Section 164.512 of HIPAA lids exemptions
tothe nesd toobtain authorization, which include communi-
cable diseses reported by apublic hedth authority asautho-
rized by law (720). Interrelatiorehips between Federal and State
codes are complex, and conailtation with hedth department
legd counsdl is recommended when preparing policies gov-
erning contact invedtigations

Maintaining confidentidity is chadlenging during contact
invegtigations because of the ocia connections between an
indexpatient andoontects Congantattentionisrequiredto main-
tain confidentidity. Ongoingdiscussons withthe index patient
and contects regarding confidentidity are helpful in finding
olutions and individua preferencemften can beaccommodated.
Legal and ethica isues in sharingonfidentidinformation sme-
times can be remlved by obtainingconsnt from thepatient to
dicloee information to secified personsand by documenting
thisconsent with a sgned form.

Theindex patient might not know the names of contacts
and contects might not know the index patient by name. With
the patient’s conent, aphotograph of the patient or of con-
tacts might be a legal option to asig in identifying contacts
In certain places sparate consent forms are required for tak-
ing the photograph and for sharing it with other persons In
congregate sttings, acoes to occupancy rodters might benec-
essary to identify expossd contects in nesd of evaluation.

In their gpproach to confidentidi ty and consent isues for
contact invedtigations TB control programs will need to
addres the following:
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O Policies and training. Pdicies explicitly regarding TB
oontact invedigations are recommended for indugon in
the hed th department'soverdl policies for protecting con-
fidentidity and bresking it when needed. Conailtation
with lega counssl improves the utility and vdidity of the
policies Periadic trainingin the policies isrecommended
for dl daff who participate in contact invedigations
indludingreceptioniss interpreters and clerica personnd.

JOlInformed consent. Consent for dislosure of informa-
tion in the patient’s primary language is recommended.
Refusd to grant conent can threaten public hedlth and
requires documentation and sometimes lega consultation
for determining acceptable interventions Any deliberate
breach of confidentidi ty by thehhealth department should
be authorized by law and documented. Accidental
breaches should be brought to the attention of the legal
counsgl for advice on remediation. Obtaning informed
consent presents theopportunity for learningpatient pref-
erence for confidentidity. Frequent disussons between
health department workers and patients regarding confi-
dentiality can dlay migrug.
Site investigations. Egpecidly in congregate #itings (e.g.,
the workplace), maintaning confidentidity duringaTB
contact invedtigation is threatened by ste vists Antici-
patory disusions with the patient can lead to olutions
for sfeguarding confidentidity, and apatient’s preferences
should be honored when condstent with laws and good
practices (121). In addition, to the extent that onste
adminigrators dready know confidentid information
regarding an index patient or contacts they can be asked
torepect confidentidity even if they arenot legallybound
todo o. Employee and occupancy rostersareoften shared
with health department personné to facilitate identifica-
tion of contacts who should be evaluated. Confidentid-
ity of these records de mud be sfeguarded.

0 Other medical conditions besides TB. Legd and ethi-
cd ooncerns for privacy and confidentidity extend
beyond TB. All perond information regarding an index
patient and contacts isafforded the sme protections

1

Staffing and Training
for Contact Investigations

The multiple interrdated taks in acontact invedigation
require personnel in thehedth department and other hedth-
care-ddivery sysems to fulfill multiple functions and ills
(Box 3). Trainingand continuous on-thejob supervison in
dl thee functions help ensure succesful  contact invediga
tions
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BOX 3.Specialized functions for contact investigations

Interviewing

Data collection and management
Epidemiologic andyss

Medical record review

Tuberculin skin tegting

Expoaire environment asesment
Cae management

Media relations and public education
Patient education

Medical evduation and asesment
Medication procurement and management
Program evauation

Site vidts

Patient reception

Protocol development

Socid asesment

Invedtigation coordination

SOURCESCD C. Essntialoomponentsof atubgralods preventionand
antrd program. MMWR 199544(No. RR-11):1~17, CDC. Core
arriciumon tubaralicsiswhatthedinidanshoucknow.4thad. Atlanta,
GA: USDepart mentof HedlthandH uman Savicss CD C; 2000.

Job titles of peroonnel who conduct contact invegtigations
vary among juridictions (Box 4). State licendng boards and
other authorities govern the sope of practice of hedlth
department peroonnd, and this narrows the asignment of
functions Reflection of these licensure-govern ed functicns is
recommended for personnel podtion dexriptions with e
cific references to contact invedtigations asduties

Contact Investigations
in Special Circumstances

Contact invedigations frequently involve multiple specid
circumdances, but these circumstances typicdly are not of
wbdantive concern. Thissction lids gecid chalenges and
aiggeds how the genera guidance in other sctions of this
document can beadapted in reppons

Ovutbreaks

A TB outbresk indicates potentia extensve trangmisson.
An outbreak implies that 1) a TB patient was contagious, 2)
contacts were exposed for a subdantia period, and 3) the
interva snce expoaure has been afficient for infection to
progres to diseae. An outbresk invedigation involvessevera
overlapping contact invedigations with a surge in the need
for public health resources Moreemphasis on active cae find-
ingisrecommended, which can reault in more contacts than

_ _D_ecg_m_ber_ 16, 2005

BOX 4. Positions and titles used in contact investigation
literature

Tuberculods (TB) program manger
DOT (directly observed therapy) worker
Case manager
Nurse epidemiologigt
Public hedth nurse (PHN)
Public information/medi a relations officer
Dissee invedigaion gedidig
Physcian (hedlth department/hosi td or private)
Contact invedigation worker
TB medicd conaltant
Medicd epidemiologist
HIV counsdlor
Outreach worker
Department of Hedth:
| nvegtigator
TB control manger
Contact invedtigation interviewer
Regiona nurse conaultant
Community health worker
Licensd practicd nure
Asssment unit epidemiologist
Public hedth team
Locd hedlth juriddiction:
Field dtaff
Hedth officer
Public hedth worker
TB control/publi ¢ hedth nurse
Nursing supervisor
Manager
Medica interpreter
SOURCE:CDC. Coreaurriadumn on tubgalods what thedinidan

shoudknow.dthed, AtlantaGA: U SD epartmentof H eslthandH uman
Saviess, CDC; 2000,

usud having ches radiographs and specimen collection for
mycobecteriologi ¢ asesment.

Definitions for TB outbrezks are relaiveto the locd oon-
text. Outbresk caes can be diginguished from other casss
onlywhen certain asociation in time, location, patient char-
acteridics or M. tuberculog's dttributes (e.g., drug ressance
or genotype) become apparent. | n low-incidence juridictions,
any temporal cduger issusicious for an outbresk. In places
where cases are more common, clugers can be obsured by
thebasdline incidence until sugpidion istriggered by anotice-
able increa®, aenting event (e.g., pediatric cases), or geno-
typically rdated M. tuberculogsilates

On average in the United States 1% of contacts (priority
gatus not pecified) have TB disee at thetime that they are
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evaluated (50). This dissase prevelence is>100 times grester
than that predicted for theUnited States overall. Nonetheles
this 1% average rate is not helpful in defining outbresks
because aubstantid numbers of contacts are required for ada
tigticaly meaningful comparison to the 1% average.

A working definition of “outbresk” is recommended for
planning invedtigations A recommended definition isastu-
ation that iscondstent with ether of two sis of criteria

Oduring (and because of) acontact invedigation, two or

more contacts are identified ashaving active TB, regard-
less of their asigned priority; or

Oany two or more caxs occurring <1 year of each other are

disovered to be linked, and thelinkage isegtablished out-
dde of a contact invedtigation (e.g., two patients who
recaived adisgnods of TB outsde of a contact investiga-
tion are found to work in thesame office, and only oneor
neither of thepersons was lised asacontact to the other).

The linkagebetween cases should be confirmed by
genotyping reults if isolates havebeen obtained (122). Any
soondary cae that isunexpectedly linked to a known index
patient represents a potentid falure of certain contact inves:
tigation, and therefore the srategy for the origind invegiga-
tion should be ressesed to determine whether the grategy
for finding contacts was optima and whether the priorities
were vaid or if additional contacts must besought. If a sso-
ondary case oocurred because trestment for a known contact
with LTBI was not darted or completed, then the drategies
for trestment and completicn should be reviewed.

An outbrek increases the urgency of invegtigation s and
places grester demands on the hedth department. Therefore,
whenever posible, asupected linkage between cases should
be corroborated by genotyping results before intensfying an
invedigation. Even if genotypes match, an epidemiologic
inveigation isrequired for determining probable transmis
son linkages (122-125).

In an outbresk, contacts can beexpossd to more than one
cae, and caes and contacts can beinterrelated through mul-
tiple socid connections which complicate efforts to st priori-
ties Socia network andyss offers an dternative framework
{eee Other Topicg (726). Therisk factors contributing to a
spedific outbresk should be determined, because thes find-
ingswill affect theinvedigation and inform the grategy.

Contagious TB undiagnosed or untreated foran extended
period, or an extremely contagiouscase. Thechdlengesore
ated by the extended infectious period indlude the patient's
inability to remember personsand places and agreater number
of contacts in agreater number of places Socia network tech-
niques (see other topicg and stting-based invegtigations are
proxy methods for finding contacts A highlycontagious case,
sometimes with severd pulmonary cavities or larynged disesse,

Recommendations and Reports 25

suggests agreater number of high-priority contacts |f an out-
brek has been disovered, and if the patient has one of thee
forms of TB, any contacts who have indeterminate exposure
data should be classfied ashigh priority.

Sometimes a dday in tregting TB is caused by failure to
sugpect TB or to report it. Opportunities for educating the
providers should be pursied immediately, espeddly if con-
fects are likely to seek hedth care from the same providers

Multidrug resistance can cause prolonged contagiousness if
agandard treatment regimen for drug suseptible TBisbeing
administered. This problem can be prevented by
obtaning initid suseptibility rewlts by monitoring the
patient's condition and response to thergpy, and by sugpect-
ingMDR TB when the patient has trestment falure, relaps,
or dow recovery from illnes (127).

Source patient visiting multiple sites. A TB patient who
hasan active, complex socid life and who frequents multiple
dtes where trananisson of M. tubercu/oss could ocaur isdo
less likely to be able to name dl contacts  Proxy interviews
(see Invedigating the | ndex Patient and Sites of Transmisson)
and stting-besed invedigations aremethods that supplement
the patient's recall.

Patient and contacts in close or prolonged company.
When an outbresk has been disovered, high priority isrec-
ommended for contacts having clos or prolonged exposure.

Environment promoting transmission. A smal interior
space with poor ventilation can act as the focus of intense
tranamisson of M. tuberculegs Highpriority isrecommended
for al contacts who ent time with an outbresk wurce
patient in such gpaces even if the periods of expoaure were
brief or unknown.

Certain larger environments (e.g., awarehous workste or
aschool bus [128,129 ]) have been reported asstes of inten-
dve transmision when patients were highly contagious or
when patients and contacts were in prolonged company. |If
the evidence from theinvedigation indicates alink between
the dte and transmision in anoutbresk, the contacts in such
adte dhould bededgnated ashigh priority, regardless of the
ste'scharacteridics

Contacts very susceptible to disease after M. tuberculos's
infection. Urgencyisrequiredwhen outbresk cases are diagnossd
in contacts who are relatively more useptible to progresion
from M. tuberculosgnfectionto TB dissase. Other contacts with
dmilar suzeptibility should be sought. If such an outbresk
includeschildrenaged <5 years a source-ca investigationshould
be undertaken if thecontagious source isunknown initidly(sse
Source-Cae | nvedigationg). | ntendfied methods for active cae
findingamong contects are recommended.

Gapsin contact investigations and follow-up. Omisions
errors and sysdem failures can reurface later in theform of
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scondary TB cass (i.e, an outbreak). Tracing back cass in
an outbresk indicates whether prevention opportunities were
missd in previous contact invegtigations or other prevention
activities (e.g., targeted tegting).

Extra-virulent strain of M. tuberculos's . Theexistence of
such grains has not been demonsrated. Determining which
drains are more infective or pathogenic for humans is not yet
possble, and the relevance of greater/fagte r pathogenicity of
certain drains in lsboratory animas is not fully understood
yet (58,128,130 ).

Congregate Settings

Overdlconcerns asociated with congregate sttingsindude
1) the aubdantial numbers of contacts 2) incomplete infor-
mation regardingcontact names and locations 3) incomplete
data for determining pricrities 4) difficulty in maintaining
confidentiaity, 5) collaboration with officids and adminis
trators who are unfamiliar with TB, 6) legal implicationg and
7) media coverage. Certain sttings require intensfied ondte
goproaches for enauring that contacts are completely evalu-
ated and for meeting objectives for tregting LTBI. Requeds
for supplemental resouress are recommended when the sope
or duration of an investigation is expected to digupt other
esentid TB control functions

Mantaining confidentidity for an index patient isdifficult
if the patient was consicuoudy ill or was dbsent from the
stting while ill (e Data Management and Evauation of
Contact Invedigations. Pemision should be ought from
the index patient before sharing information with any offi-
cids(eg., supervisors managers or adminisrator ¢ at the set-
ting. Collaboration with officids at the stting isesentid for
obtaining aces to employee and occupancy rogers azer-
taning contacts, performing onste diagnogtic evauations or
trestment, and offering education to asdiates (e.g., dassmates
friends or coworkers) of the index patient.

For congregate settings the types of information for desg-
naing priorities are ste ecific, and therefore a cugomized
dgorithm isrequired for each stuation. Thegenera concepts
of surcecae characterigtics  duration and proximity of
exposure, environmentd factors that modify tranamision, and
auseptibility of contacts to TB should be included in the
dgorithm (see Decidons to Initiate aContact Invegigation,
Index Patient and Sites of Trangmision, and Assgning Pri-
orities to Contacts).

Theoptimum approach for a stting-based invegtigation is
to interviev and tet contacts on ste. If thisisnot posble,
then thecontacts should beinvited for evduation at the heelth
department, which should condder having additiond person-
nd or extended hours Asa lag report, contacts can be noti-
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fied in writing to ssek diagnostic evaluation with their own
hedth-care providers In this ca, the letter should inform
hedth-care providers regarding the TB expowre (induding
drug susoeptibility results), diagnodic methods (induding a
5 mm skin test cut point), treastment recommendations for
LTBI, and areference telephone number a the hedth depart-
ment for obtaining conaltation. Hedth-care providers do
should receive a form for eech contact that can be usd to
return diagnogtic results and trestment decisons to the hedth
department.

Certain congregate settings create opportunities for efficient
ondte supervigon of trestment for numerous contacts Treat-
ment can bedelivered by having health department personne
vidt the stting twice weskly for intermittent therapy, or by
collaborating with a hedth profesiond hired by the stting.
Arrangements areneeded to maintain confidentiality with this
gpproach. Officidsand adminidrators a the sstting arelikely
to be concerned regarding ligbility, which can be eddresed in
advance with legd counssl.

For condructive media coverage, the hedth department
should collaborate with the sstting in focusng on dear, con-
gdent information. News reports that are factually accurate
and that correctly decribe the role of the hedth department
can facilitate the invegtigation (sse Communicating Through
the News Media).

Correctional Facilities

The Advisory Council for the Elimination of Tuberculods
(ACET) has isuied guidance on preventing and controlling
TBin correctiond facilities (131). Jailsand prisons have been
implicated in TBoutbresks (132—135). Multiple factors can
hinder contact investigations The begt preparation for con-
ducting contact invettigations in jailsand prisons ispreexig-
ing formal oolleboration between correctiond and public
hedth offidals If colleboration hes not been edablished
before acontact invedigation isnesded, cregting it aspart of
the invedigation is necessary.

Certan correctiond populations have a high prevalence of
HIV infection, and reviewingthe HIV teging policies proce-
dures and aggregate datidics isrecommended. |finmates have
not been offered voluntary counsding, teting, and referrd
for HIVinfection, and TB expowre issugpected, offering vol-
untary HIV counsding, teding, and referra is grongly rec-
ommended.

Inmates move about within correctiona facilities on both
daily and weskly chedules that can affect TB exposurez In
addition, inmates are transferred within and between jailsor
prisons Certan correctiond sitings have convenient, com-
prehendve longitudinal records for the locations of inmates
that areesentid for drawing up contact lists edimating ex-
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posure periods, and asigning priorities to contacts A tour of
expoaure dtes within exch stting helps in edimating expo-
are intengty.

Prinstypicdly have ondte hedth srvices but jailsmight
not. Certain prioons and jalsted new inmate admisdons and
employess for M. fuberculogs infection, and certain prisons
have periodic aurveillance testing of employess inmates or
both. Hedth-care providers in an onste sysem can provide
invduable asigance in reviewing hedth records and evalua-
ing and treating contacts 1f medicd record data (e.g., previ-
ous expoaure and skin test results) cannot beretrieved rapidly,
heelth department officids should consder requeging addi-
tiona resources

Invedigations in jailscan be epecialy chdlenging becauss
of rapid turnover of inmates and crowding. The number of
contacts who had close proximity to an index patient/inmate
can be great, and yet exposure might be brief. Thiscompli-
cates theprocess of asigning priorities Unlesstracking records
for inmates who were in a confined ace with an infectious
TB patient allow adetermination that aggregate exposure was
brief (e.g., <8 hourg), thes contacts should be asigned high
priority. High-priority contacts who are tranderred, releasd,
or paroled from acorrectiond fadility before medicd evalua
tion for TB should be traced.

Unles they have been releasd or paroled, prison inmates
with LTBI can complete a trestment regimen while incarcer-
ated. In contragt, inmatesin jailswho arecontacts areunlikelyto
beable to complete trestment whileincarcerated. A lowcomple-
tion rate is anticipated when inmates are releassd or paroled
unless follow-through aupervison can be arranged.

Workplaces

Asibdantial number of perons gend the mgority of their
waking hours in their workplaces which can be crowded.
Duration and proximity of exposure can begreater than for
other sfttings Detals regarding employment, hours work-
ing conditions and workplace contacts should be obtained
during the initia interview with theindex patient (e Inves
tigating the Index Patient and Sites of Trananision), and the
workplace should betoured after accounting for confidentid-
ity and permission from workplace adminigrators or manag-
ers Employee ligsare hepful forsdecting contacts but certain
employess might haveleft the workplace and thusbeen omit-
ted from current employee ligs

Occagond cugomers of a busnes workplace (e.g., inter-
mittent vistorstoafad-food redaurant) should bedesgnated
aslow-priority contacts Cugtomers who vist abusnes work-
place repeatedly should be asigned priorities & in other
invedigations (e Asigning Prioritiesto Contacts), especidly
susceptible or vulnerable contacts
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Workplace adminigrators or managers are likely to express
ooncern regarding lizbility, logt praductivity, and media cov-
erage. In addition, they might havelimited obligationsto pro-
tect patient confidentidity. All thess isies can be addressed
during planning. For example, the asigance of the hedth
department’s media relations gecidig can beoffered to the
workplace. For quegtions of fiability and requirements under
lav, disusions between the hedth department’'s and the
workplace's legal counsels are recommended.

Hospitals and Other Health-Care Settings

Nearly every type of hedth-care stting has been implicated
in tranamisgon of M. tuberculos's and guidance on preventing
transmision hasbeen provided by CDC, theH edthcare I nfec-
tion Control Practices Advisory Committes, and other organi-
zations (42,136). State governments have different degress of
regulatoryauthority over hed th-care sttings Parsonnel collzbo-
ratingwith hospitds and other health-care entities should have
knowledge of spplicable legal requirements

Infection control practitioners, although vital partners in
these sttings, might not be familiar with TB contact invedti-
gations Multiple sttings have enginesrs who can dexcribe
and tegt the environmentd sysems Such an invegigation
should be planned jointly asa collsboration between the st-
ting and the hedth department. Initid disusions should
include data sharing and divisons of repongbilit ies Liabil-
ity,regulations confidentidity, media coverage, and oocupa-
tional sfety arecomplex for hedth-care ssttings Occupationa
Sdfety and Health Adminigration rules which areinterpreted
differently by different jurigdictions might require hogital
adminigdrators to report when employess are reported to be
infected from occupationa exposure. Public hedth officials
should condder inviting legd counsd to the initid planning
exons with hedth-care adminigrators

The mgority of hedth-care sttings have policies for test-
ing employess for M. tuberculod’s infection at the time of
employment and, in sttings where exposure is anticipated,
periodicaly theredfter. Test results arehel pful asbasdine data
The availability of basline reailts for contacts who were
patients or clients of the sstting is variable; long-term care
fecilities might have these data.

Schools

This category indudes child care centers preghools pri-
mary through secondary schools vocationa schools that
replace or immediately follow sscondary school, and colleges
or universties Contact invedigations at juvenile detention
centersand adult education systems should bemanaged dong
thesme linesasinvedtigation s conducted in correctiond st-
tingsand in workplaces respectively.
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Early collaboration with school officids and community
members isrecommended when conddering an invetigation
related to a hool, even if priminary information uggeds
that an invedigation isunnecessry. Thetypica features of con-
tect invegtigationsin shoolsarethe potentia lyaubgtantia num-
bersof contacts and difficulties in asigningprioritiesto contacts
who have undetermined durations and proximities of expo-
sure. Thepotentid isgreat for controversesamong public hedth
officids school officids and theguardians of the children.

The prence of TB in ghools often generates publicity.
I delly, the heelth department should communicate with the
hool and parents (and guardians) before any media report a
dory. TB control officids should anticipate media coverage
and plan acollaborativedrategy (sse Communicating Through
the News Media).

Conent, asent, and digloaure of information are more
complex for nonemancipated minors than for adults Each
interaction with a minor is a= a potential interaction with
the family. Thehedth department typicdly haslimited dter-
natives for evaluating a minor if permisson is not granted.
Anticipatory legd conaultation is recommended.

Public hedth officids should vist theschool to check indoor
aces, observe generd conditions and interview maintenance
peronnd regarding ventilation. Clas asignment records help
in ligingcontacts edimating durations of exposure, and st-
ting priorities However, certain schools purge thess filesat the
end of exch school year, in whichcas interviews with sudents
and personnel are necesxry to lig contacts

Extramurd activities add other expoaure stes and contacts
Clubs sports, and certan clases require additiond informa
tion gained from interviewing the patient, the patient'sguard-
iang and school personnel. For patients who rideschool buses,
abus company might kesp a roger of riders with addresses

The drategy for contact invedigationsin child care centers,
prexhooals and primary scheols depends on whether theindex
patient isa child (i.e, preadolescent) or an adult (e.g., ateacher
or caregiver). The potentid infectiouses of an adult in the
school should bedetermined (see Decisons to Initistea Con-
tect Investigation and | nvegtigating the IndexPdient and Sites
of Trangmisdon).

In asurce-cae invedtigation of a child aged <5 years who
has TB and who attends preschool or childcare, dl adults in
these sttings should be included if the source has not
been located in the family or houshold (se Source-Cae
| nvegtigations). Certain home-based child care centersinclude
adults who do not provide child care but who dill hare ar-
space with thechildren. Source-ca invedigations should not
bepursied in primary and higher-level sheols unles other
evidence points to the scheol asthe focus

December 16, 2005

I n scondary and higher levelsof education, sudents usudly
have adult-form TB, and infectiouses can be edimated by
thegandard criteria (sse Decigons to Initiatea Contact Inves
tigation and | nvestigating thel ndex Pient and Sites of Trans-
mision). With advancing education, academic schedules and
extramurad cid shedules become more complex, and the
information reported by the index patient ismore important
for a thorough invedigation than it isfor younger children.

Multiple jurigictions have pre-employment requirements
for TB clesrance screening (e.g., atet for M. fuberculoss
infection) at schools or daycare sttings and certain juris
dictions require TB deerance for entering sudents Certain
colleges and univerdties do have these requirements Thes
baeline data are helpful for interpreting results from the
invedigation.

Schools that haveondte health ssrvices can adminiger DOT
to dudents with LTBI, or the hedth department can snd
workers twice weskly to provide intermittent thergpy. This
gpproach should becoordinated with theannua scheol cycle.

School bresks vecations graduations, and trangfers disrupt
thecontact invedigation. In collaboration with school officias
the hedth department can notify, by mail, sudents and other
contacts who will be unavalable a the school. Thes contacts
should be referred for evaluation a the hedth department.
Contects seking care from their own hedlth-care providers
should receive written ingdructions to givetheir providers

Shelters and Other Settings Providing
Services for Homeless Persons

ACET and CDC have provided guidance for providing TB
control srvices to homeless persons and for preventing TB
trangmisson at sttings providing services to them (137). The
chalenges that can beanticipated for acontact invedigation
involvinga homeless TB patient include difficulty locating
the patient and contacts if they are mobile, episdic incar-
ceration, migration from one jurigdiction to another, psychi-
atric illnessss (including chemical dependency disordery that
hinder communication or participation , and preexisting medi-
cal conditions (in particular, HIV infection). When names or
locations of ecific contacts are unknown, interviews with
the patient and potentid contacts should focus on soda net-
works and sttings including correctiond facilities

Oneaurrogate for degree of expoaure at an overnight shelter
isthebed/cot asignment. The proximity and duration of over-
lgp should beedimated asclosly aspossble for slecting high-
prioritycontacts Certain daytime-use sfttingskeep sgn-inlids,
but these might lack information regarding overlap of vists

Homeless persons frequently sl hedth care from multiple
volunteer providers halfway housss chemicd dependency
treatment programs community dinics urgent care centers,
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and hompita emergency departments  Conaltation and asis
tance from hedlth-care providersin the sysems can be help-
ful. Thisalso crestes an opportunity for collaboration, contact
aertanment, and mutud education.

Site vidtsand interviews arecrucia, because thesocia com-
munities of homeless persons are likely to vary by stuation. A
contact invedigation presents an opportunity to review the
sreening and tetting srvices and to offer asigance with thess
and other means of decressing tranamisson of M. tuberculods
(eg., environmental controlg. However, transnision ao
could occur at stes beddes shelters (e.g., jails taverns, eban-
doned buildingg and carg).

Settings providing servicss to homeless peroons areaffected
by policies laws and regulations acording to their srvice
population, location, and funding sources and certain of these
isues are relevant for the contact investigation. Access tovis-
tation and oocupancy rogers (or log9 and to other informa
tion regardingpersons, vital for listing contacts and
determining priorities might beresricted bylaw (eg., at st-
tings that provide treatment for subdancesbus  disorders),
and the terms of access should be negotiated.

Low trestment-comple tion rates havebesn reported for treat-
ment of LTBI diagnosed at homeles shdters (137-140). TB
control cfficids should work with stting adminigrators to
offer onste supervised intermittent trestment. Sites with more
stable populations arelikelyto benefit mogt from thisapproach.

Transportation Modes

Trangnission of M. fuberculcg's has been confirmed on mili-
tary vesels at =8 commercid arcraft, passenger traing and
hool busss (85,129,141—144 ). However, transnision is
unlikely unless ventilation isresricted or expowre islongor
repetitive. | nvedtigations for these sttings should be asigned
low pricrity unless ventilation isregricted or sngletrip expo-
sure time is>8 hours (cumulative if thetrip hasmultiple seg-
ments as currently recommended for commercid airline
travel, or at leadt two sparate tripswere taken with the index
patient (745).

Drug or Alcohol Usage Sites

Shared stes of drug or dlcohol ussge (e.g., taverns and crack
houssg), havebesn implicated assites of M. fuberculos's trans
misson (146,147 ). Potentid factors are dos peroon-to-
person proximity, repetitive exposure, and poor ventilation.
Routine interviews might not generate acomplete contact list
for these sttings and the patient's odid nework should be
explored for other information sources Connections to cor-
rectiona settings should be sought. HIV infection isasoci-
ated with multiple forms of wbdance awuse, and HIV
counsling, testing, and referral services are recommended.
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Special Sites Not Under Jurisdiction

Exemples of dtes that are not under thejurigdiction of the
local or gate hedth department are thos under the jurisdic-
tion of the U.S. government (e.g., military baes), diplomatic
misions or rezrvations for American Indian/Alaka Native
tribes If these dtes have their own hedth-care sysems the
hedth department can offer technical conaultation and can
requed data from contact invegtigations At dtes that do not
have hedlth-care sydems  agreaments can be made between
local TB control officids and the onste authorities to del-
egate the public hedth reponse to the hedth department.

Index Patient Unable to Participate

Approximately 8% of pulmonary TB patients with AFB
detected on sputum  microsopy  have no contacts ligted
(17,50). TB patients who have few or noocontacts liged are
more likdy to be homeless or to have died (i.e, before an
interview could be conducted). Thisimplies that thepatients
might have had contects, but learning who the contacts were
is difficult. Sodia-network  information, setting-based
investigations and proxymethods are recommended to supple:
ment the contact lig. In addition, any person in whom a cae
of pulmonary TBwas disgnossd at degth indicates that apos
sble delay in diagnods has occurred, which could infer
incressed and prolonged infectiousness and aneed toincrese
the xope of the invetigation.

MDRTB

The occurrence of MDR TB does not change recommen-
detions for asigning contact priorities Specid consderation
should begiven to ingtances when resgance isaoquired during
treatment or when drug resstance was detected late during
the frestment courss, becaus thes patients might have had
prolonged periods of infectiousnes s Treatment regimens for
infected contacts require expert conaltation (e Treatment
for Contacts with LTBI) (6).

Interjurisdictional Contact
Investigations

Contact invedigations that overlap multiple juriglictiona
areasrequire joint grategies for finding contacts having them
evaluated, treting theinfected contacts and gathering data
A different olution usudly isrequired for each dtuation.

Multiple jurisdictions within the United States. The
index patient and asociated contacts might have gable res-
dences, but travel among stes in different juridictions The
hedth department that counts theindex patient is reponsble
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for leading the invedtigation and notifying the hedth depart-
ments in other jurigdictions regarding contacts resdingin those
jurigictions Notifications should include requests for follow-
through reaults of contact evduation and trestment. A team of
repreentatives from the multiple hedth departments can
increaee the efficiency of such an invetigation by planningthe
overd| drategy together and monitoring theprogres

Migratory workers. ACET has isued secific TB preven-
tion and control recommendations for migratory agriculturd
workers (148). An invedigation for any migratory workers
requires a strategy that isadjused to their migration and work
gchedule The workers itinerary should be axertained during
initid planning, and hedth departments in sucossive dedina-
tionsshould be notified. A section from among three general
types of contact record management isrecommended: 1) the
trander of patient records from one hedth department to the
next on the itinerary; 2) the continua referrd of information
to a single coordinating health department throughout the
invedigation; or 3) patient ownership of records with each
patient reponsble for kegping information while moving.
Becaus of the duration of trestment, tregting LTBI isthe mogt
difficult phase. Certain ssaona workers reman in oneplace as
longassaveral months during off-ssaon, and thisperiod should
be used to deliver asmuch trestment asposible

Contagious TB patienttraveling within the United States.
Officids from the hedth department that initially encoun-
tered thepatient should interview thepatient to gather asmuch
identifying and locating information aspossble for contacts
who werevisted during the patient'stravels These data should
bereferred to the jurisdictionsin whichthecontacts arelocated.
The jurigliction that counts the index patient is asigned
respondbility for managing the contact invegtigation overdl.

International contact investigations. The United States
and Mexico participate in the Referra Sysem for Binational
TB Petients Pilot Project, which coordinates follow-up care
whenaTB patient moves between thes two countries mainly
between participating jurigdictions Cure TBal contributes
to continuity of care in other regions of the two countries
Neither of thess sysems includes contact invedigations at
prent. TBNet isa hedth-care sysem for migratory agricul-
turd workers who are receiving trestment for LTBI and thus
includes contacts For cases or contacts in Canada, U.S. hedlth
departments should notify TB control coordinators in pro-
vincid hedth departments

Unusual Events Causing Exposure
to M. fuberculosis Complex

The normal mode of tranamision is person to person by
thearborne route. Unuaual events(eg., leboratory accidents)

do can cauism M. fuberculogs trangmision. In contrag,
M. bovistranamision uudly ocours viainfected dary prod-
ucts, which ispreventable by pageurizatio n.

Animalswith human-type or bovine TB. Multiple mam-
maian and certain nonmammalian pecies are suceptible to
human-type TB, presumably through exposure to persons with
TB who are contagious Multiple animd hosts d= can con-
trect bovine TB (i.e,, infection with M. bovig, probably from
expoaure to other infected animas or from conauming
infected dairy products or contaminated feed.

Standard methods for diagnosing M. tuberculos's infection
and disssse have not been described for the mgority of e
cies Evaluation and management of an anima expos=d to
M. tuberculos’s should be referred to a veterinarian, who can
oonallt with the date veterinarian. Anima-to-human trans
misson of human TBinahcushold has not been confirmed,
and the human contacts should be designated aslow priority.
However, determining the source of M. tuberculossinfection
for an anima with TB is recommended.

The degree of risk for aeroml-inducing procedures (eg.,
intubation, bronchoscopy, or necrosoopy) performed on an
anima having TB is unknown. However, thes procedures
arelikely to creste infectious asrosols Ifinfection control pre-
cautions for preventing M. tuberculog's transmission were not
implemented during the procedures then in-room contacts
areassigned high priority.

The evduation and management of animals exposd to
M. bovisshould bereferred to a veterinarian. Casss of M. bovis
in animasshould bereported to thedate veterinarian. Animd-
to-human transmisson of M. bovisfrom necropsy procedures
hasbeen confirmed (749).

Patients who acquire M. bovisinfection from ingegtion are
more likdy to have extrapulmonary TB(eg., srofula or peri-
tonitis), but pulmonary disase isposible. Contact invegtige-
tions regarding persons who have pulmonary TB causd by
M. bovisshould be planned acording to the guidelines pro-
vided in thisreport. However, the potentia for tranamisson
isless clear. Current and proposd tests for infection (eg., the
TST and QuantiFERON ®-TB Gold [QF T-G, manufactured
by Celledis Limited, Carnegie, Victoria, Ausrdia]) detect
M. bovisinfection, but the tets are not approved specifically
for this indication. After active M. bovis disase has been
excluded by symptom review, examination, and teds asindi-
cated by findings supected latent M. bovisinfection should
betregted asordinary M. tuberculos's infection.

Mutiplelaboratorymammals egpecialynonhuman primates
arehighlysuseptible to human-type TB. Federal animal wd-
fareregulationsadminigtered by the U.S. Department of Agri-
culture (http://www.nd. usda.gov/awic/le gidat/awicregs htm)
aoply tolaboratory animasand certain animals used in exhibi-
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tions If such animds are exposed to infectious TB, conaulta-
tion with the state veterinarian is recommended.

Microbiologylaboratoryaccidents. Routinelaboratory pro-
cedures for manipulating either patient secimens or cultured
iwlates of M. fuberculodsgenerate infectious aeromls Uninten-
tiond events (e.g., pills cutdde containment areas and sysem
failures can cause expowre A oontact investigation for such
scenarios should bebased on thelocation of personsin theroom
at thetime of theevent and the airflow in theroom. Conaulta-
tionwithamicrobiologig isrecommended. In generd basdine
skin test results areavailablefor workersin laboratoriesin which
M. tuberculogsiscultured or kept.

Surgical wounds, abscesses, embalming, and autopsies.
Disasd tismues arenot typicd sources of infection unles pro-
cedures create aerosls water-jet irrigation, dripping fluids
electrical cauterization, and cutting with power tools If pro-
oxdures were performed on infected tisues before infection
oontrol precautions wereingituted, then persons in theroom
at the time should be desgnated as high-priority contacts

Percutaneous inoculations. M. fuberculogs can cause
infection and locd dissae in skin or degper tisue after direct
inoculation by a contaminated object. Percutaneous expoaure
would behighlyunusud in anyoneexcept ahealth-care worker,
who should have a previous reault from basline testing for
infection. A 9-month INH trement regimen should be
garted if the M. fuberculogs is likely to be wuseptible to it.
Tregtment should be sopped if a repeet tet for M. tuberculoss
isnegative >B weeks after expoaire, and tregtment should be
extended to the full course if thetet rewlt ispodtive If the
basline ted rewlt was podtive, the full 9 months of trea-
ment isrecommended. During trestment, the pern should
be examined monthly for signsof locd infection or read to
regiond lymph nodes

Source-Case Investigations

A ouroecae invedigation ks the surce of recent
M. tuberculogsinfection, perhaps newly diagnosed TB disase
(43). TB disease in children aged <5 years typically indicates
that the infection must be recent. Forthisreason, it isa enti-
nel public hedth event. Young children uidly do not trans
mit TB to others and their contacts are unlikely to be infected
because of expoaure to them (750). A sourcecae investiga-
tion moves in theoppodte direction of contect invetigation,
but theprinciples used in contact invedigation apply. Source-
ca invedigations concerning adults with TB dissase are not
discused in thisreport (42,137,157 ).

Sourcecae invedigations typicdly havelow yield for the
effort required. They are not recommended unless a TB con-

L

trol program is achieving its objectives (in particular, treat-
ment of infected contacts) when invedtigating infectious cases

Source-Case Investigation
for a Child with TB Disease

Theyield of source-cae invesigationsfor childrenwho have
TB dissese varies typicdly<50% on average(152—156). Source-
cae investigationscan be conddered for childrenaged <5 years
A youngerage cut-off might be advisble because thefocuswould
beon more recenttrangmission. An invegtigationmay bedarted
beforethediagnodsof TB isconfirmed because waiting for con-
firmationcan decrease thechances of findingasociates

Source-Cuse Investigation
for a Child with Latent
M. tuberculosis Infection

A sarch for the source of infection for a child who has
LTBI isunlikely to be productive (157159 ). Thes kinds of
invedigations are recommended only regarding infected chil-
dren aged <2 years and only if data are monitored to deter-
mine the vaue of the investigation.

Procedures for Source-Case
Investigation

Seeking aource case follows the same overd |l procedures as
agendard contact investigation. Parentsor guardians usudly
aethe bet informants Such persons are termed asdciates
Attention focusss on ill asociates who have symptoms of TB
disses. A sourcecaee invedigation should begin with the clos
et asociates (e.g., housshold members).

Limited data are nesded for asesing the productivity of
ourcecae invedigations These data indude the number of
index patients investigated for their sources the number of
asmociates wreened for TB disese, and the number of times
that a source isfound.

Other Topics

Cultural Competence

Culture refersto the integrated pattern of knowledge, beliefs,
and behavior that is pased from one generation to another
(160), including how persons act and interact. If contact
invedigations areto be productive, cultural differences mugt
be repected and undersood. Cultural competence is the
knowledge and interpersond skillsthat alow hedth-care pro-
vidersto appreciate and work with persons from cultures other
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than their own. It involves awarenes of cultura differences
sf-avarenes and sndtivity to a patient's culture and adap-
tation ills

Language and culture areimportant factors in TB contact
invedigations The ability to undergand cultural norms and
to bridge the gaps that exig between cultures requires train-
ing and experience. Influencing patients to participate in a
contact investigation increas ngly depends on the cultura com-
petency of the hedth-care worker. Trainingthat isderived from
the Nationd Stendards for Culturdly and Linguidicaly
Approprigte Services in Hedth Care isrecommended (167).

Language interpreters nesd badc knowledge regarding TB,
trangmison, contact invedigations and the medica care of
contacts Patient confidentiaity isacriticd dement of train-
ing. The uz of family-member interpreters is disoouraged.
Themgority of family members do not haveamedicd orien-
tation, Patients might fedl reluctant to reved contacts of a
family member.

Social Network Analysis

Socia network analys's might offer an effective way to lig
TB contacts and asign priorities to them (162-166 ). Social
network anayses have been tested retrogpectively on TBout-
breek investigations (126, 767—170 ) and contact invedtigations
(171,172 ). However, the use of ocid network anayss fo
improve contact invegtigations has not been tested progpec-
tively, the methods might require additional labor, and fur-
ther operationa research isneeded.

Use of Blood Tests for the Detection
of Latent M. fuberculosis Infection

Themaority of experience with diagnosng M. tuberculos's
infection, especially LTBI, in contacts has been with the TST.
Newly releassd blood tests now havepotentia use for thispur-
pos. The initid QuantiFERON®-TB tet (QFT) isawhole
blood assay that measures | FN-y relesss in reponse to purified
protein derivative (PPD). Good agresment was reported with
thekintest in heelthyadults being tested for LTBI, and QF T
was gpproved by theU.S.Food and Drug Adminigration (FDA)
(173,174 ). Data areinaifficient to demonsrate theaocuracy of
QFT teg for teding contacts and it was not recommended for
thisstuation (175).

Recently, QFT-G was spproved by FDA for ug & an in
vitrodiagnodic toad indiagnodng M. fuberculosisinfection,
induding both LTBI and TB disae. Thisted detects the
relee of [FN-y from lymphocytes of eendtized persons when
their blood isincubated with peptide mixtures smulating two
M. tubercules’s proteins called ESAT6 and CFP-10. Thes
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proteins are screted by al M. tuberculos's and pathogenic
M. bovisdraing but are sbeent from dl BCG vaccine drains
and commonly encountered non-tuberculous mycobacteria

Therefore,QF T-G offers the possibility of detecting
M. tuberculogsinfection with greater gecificity than hasbeen
possble previoudy with tess that used tuberculin PPD asthe
TB antigen (175,176).

CDC recommends that QFT-G cen beusd in dl circum-
stances in whichthe TST iscurrently used, including contact
invedigations (177). QFT-G can beusad in place of and not
in addition to the TST. Apostive QFT-G result should prompt
the same evduation and management asa postive TST. No
reeson typicaly exigs to follow apodtive QFT-Gwith aTST.
For persons with recent contact to infectious TB, negative
QFT-G reaults typicaly should be confirmed with a repeat
test performed 8-10 wesks after theend of expoaure Studies
toidentify themos eppropriate times toretet contacts with
QFT-G have not been reported. Until more specific data are
avalable, the timing of QFT-G teging should be smilar to
that used for the TST.

Concern has been expressd that the QFT-G teg might be
omewhat less senstive than the TST in detecting LTBI (177).
Aswith anegative TST, anegative QF T-G reault doneshould
not be usd to exclude M. tuberculog’s infection in sverdy
immunosuppresssd  adults children aged <5 years, or patients
about toundergo trestment with TNF-o: inhibitors in whom
theconssquences of acoepting afds-negative reult could be
epedidly svere

Another blood test for detection of infection, the ELISPOT
test (marketed &sT-SPOT-TB), issmilar in principleto QFT
ELISPOT reaults correlate with TB exposure risk better than
«in test reaults for contects of pulmonary TB patienty, and
likeQF TG, it gppears eble to differentiate between BCG vac-
cination and M. tuberculods infection (178,179 ). ELISPOT
hasnot yet been spproved for use in theUnited States

Additiona resources regarding tuberculods (TB) contact
investigations are avalable from the following organizations

JCDC, Nationd Center for HI\, STD, and TB Preven-

tion, Divigon of Tuberculoss Elimination (avalable at

http://www.cdc.g ov/nchap/tb)

— Sdif-Study Modules on Tuberculogs 6-9 [Module 6:
Contact | nvegtigationg

— Effective TB | nterviewing for TB Contact | nvestigs
tions

—Effective TB Interviewing for Contact | nveigation:
Failitator-Led TrainingGuide

— Effective TB Interviewing for Contact Invegtigation:
Failitator-Sdf -Study Modules

— PdientEducation Booklet, “Contact | nvestigations{Lan-
guages English, Tagdog, Vietnamese, and Spanish)

F53



Vol. 54 / RR-15

— TBEducation and Training resources Web Site (aval-
able at hitp:/fwww fi ndTBresourcesor g);

0 Northeatern Nationd Tuberculoss Center (avalable at
http:/Awww.umdnj .edu/ntboweb)

— Performance Guidelines for Contact Invegtigation: The
TB Interviev—A Supervisor's Guide for the Devel-
opment and Asesment of Interviewing Skills

— TB Interviewing for Contact Investigation: A Practi-
cal Resource for the Healthcare Worker

— TB Simulated Patients A Training Resmurce for the
Contact Invedigation Interview

— Peformance Guiddines A Supervisor'sGuide for the
Development and Asessment of Figld Invedtigation
Skills

— TB Field Invedtigation: A Resource for the | nvegtigator

—Conducting a TB-Education Session as Part of the
Congregate Setting Investigation

—Evauating Congregate Setting  Invegtigations in
Tuberculoss Control;

1Charles P. Felton Modd TB Center (available at http://
www harlemtbeent er.org)

— Addressing HIV/AIDS |sses in TB Contact | nvesti-
gaions

01 FrancisJ. Curry National Tuberculoss Center (available
at http://www.na tiona thcenter e du)

— Contact Invegigation in aVWorkste Toolbox

— Quality Improvement for TB Cazz Management: An
OnlineCourse

— Making the Connection: An Introduction to Inter-
pretetion Skillsfor TB Control

— Failitating TB Outreach: Community Workers and
Hard-To-Reach TB Populations,

0 Southeestern Nationad Tuberculosis Center (available at
http:/fhttp://SN TC.medicine.ufl. edu); and

OHeartland National Tuberculods Center (avalable at
http://iwww .heart landtbcenter edu ).
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Appendix A

Glossary

Thefollowingterms and ebbreviationsareussd in thisreport.

Acid-fast bacilli (AFB). Microorganians that are digin-
guished by ther retention of secific gains even after being
ringd with an acid lution. The mgority of AFB in patient
pedimens are myoobacteria, induding species other than
Myoobacterium fuberculoss complex. A postive nudec acid
amplification (NAA) or culture reailt isnesded for confirma-
tion of M. tuberculcs's complex. Therdative concentration of
AFB per unit area on adide (the amear grade) is asociated
with infectioumes

Anergy. A condition wherein aperson hasdiminished abil-
ity to exhibit delayed T-cll hypersngtivity reaction to anti-
gens becauge of a condition or stuation rewlting in atered
immune function. When referring to inability to react to a
&in ted, the correct term iscutaneous anergy. Skin tests for
anergy (i.e., control antigeng have poor predictive value and
are not recommended.

Associate contact. A person who ismmehow affiliated with
a patient who has noninfectious tuberculods (TB) or with
another contact. Often usd in connection with sourcecas
invedigations, does not imply an M. fubercules's tranamission
pathway.

Bacille Calmette-Guérin (BCG). A vaccine for tuberculo-
§s named ater the French cientigs Camette and Guérin.
The vaxine is effective in preventing diseminated and
meninged TBdisease ininfants and young children. It might
have gpproximatdy 50% efficacy for preventing smear-
disgnossd pulmonary TBin adults |tisused in multiple coun-
tries where TB disse= isendemic.

Boosting. When nongedfic or remote snstivity to
tuberculin (purified protein derivative [PPD] in theskin te)
wanes or dissppears with time, subssquent tuberculin in
tets can redore the enstivity. Thisiscaled booging or the
booder phenomenon. An initidlylimited reaction sze isfol-
lowed by a larger reaction dze on a later teg, which can be
oconfused with aconverson or arecent M. tuberculods infec-
tion, Two-step tedting is used to diginguish new infections
from boosted resctions in infection-con trol urveillance pro-
grams, but thismethod isnot recommended for teging con-
tects

Bronchoscopy. A procedure for examining thelower respi-
ratory tract that requires inserting the end of an endoscopic
ingrument through themouth or nos (or tracheogomy) and
into the repiratory tree. It can beused to obtain diagnodic

gecimens |t dw creates a high risk for M. tuberculos's trans
misgon to hedth-care workers if it isused on a patient who
has TB (even if the patient is smear negative), becauss the
procedure induces coughing.

Bronchoalveolar lavage (BAL). A procedure for collecting
respiratory specimens from the airway, typically during bron-
chosopy. Sterile slineisflushed through an airway, and the
realtant mixture of cells scretions and sline is agirated
for sudies (e.q., microsopy and culture).

Case. A particular indance of adize= (eg., TB). Acazis
detected, documented, and reported.

Cavity (pulmonary). A holein the lung parenchyma, typi-
caly notinvolvingthe pleura space. Although multiple causss
can aoount for a lung cavity, and its appearance is smilar
regardless of its cause, in pulmonary TB, it reailts from the
destruction of pulmonary tisue by direct bacterid invason
and an immune interaction triggered by M. tuberculoss. A
tuberculous cavity large enough to se with a norma chest
radiograph predicts infectiousness

Contact. Refers fo someone who has been exposd to
M. tuberculogs infection by sharing air pace with a person
with infectious TB.

Contagious. Refers to TB dis of either the lungsor the
throat that has been demongrated to have causd tranamis
gon to other persons or the patient who has TB disas.

Conversion. A changein thereult of a test for M. fubercu-
lossinfection that isinterpreted to indicate a change from
being uninfected to infected. With the tuberculin sin ted,
an increae of >10 mm in induration sze during <2 years is
defined asa converson. A converson ispreumptive evidence
of new M. tfuberculessinfection and posss an incressed risk
for progresion to TB disae Theterm isapplied to contacts
only when previous skin test reallts ere avalable. A change
in tuberculin datus during the window period is not neces
srily condgtent with this definition.

Delayed-type hypersensitivity (DTH). Cel-mediated
inflanmatory reaction to an antigen that isrecognized by the
immune system, typicdly because of previous expowure tothe
sme or smilar antigens Cell-mediated reactionsare contraged
with an antibody (or humord) reppons. DTH typicaly pesks
48-72 hours after expoaure to the antigen.

Directly observed therapy (DOT). An adherence-enhancing
drategy in whicha health-care worker or other trained person
watches a patient swallow each do= of medication and is
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accountable to the public hedth sysem. DOT isthe preferred
method of care for dl patients with TB dissase and isa pre-
ferred option for patients under trestment for latent infection.

Disserninated TB. See Miliary TB.

Drug-susceptibil ity test. A laboratory determination to
asess whether an M. fubercufos's complex isolate is susep-
tible or resstant to anti-TB drugs that are added to mycobas-
terial growth medium. The realts predict whether a ecific
drug islikely to be effective in treating TB disease caused by
that ilate

Enabler. A practica item given to a patient for making
adherence (2.9, to trestment or to dinicappointments) easier.

Exposure. The condition of being abjected to something
(9., an infectious agent) that could have an effect. A person
exposed to M. tuberculogsdoes not neceserily become infected.
Much of the work in aTB contact investigation is dedicated
to learning who was exposd and, of thes, who became
infected.

Exposure period. The coincident period when a contact
shared the sme ar pace asa peroon with TB during the
infectious period.

Exposure site. A location that the index patient visited dur-
ing theinfectious period (e.g., ahool, bar,bug or resdence).

Immunocompromised and immunosuppressed. Condi-
tionsinwhich a leest part of the immune sygem isfunction-
ing & less then normal capecity. According to ome dtyle
experts immunocompromise d is the broader term, and
immunosuppressd  isrestricted to conditions with iatrogenic
causs including trestments for another condition. Some
immunocompromise d conditions increse the likelihood that
M. tuberculcssinfection will progress to TB disass Certain
conditionsdo make TB disase or infection from M. fubercu-
logsmore difficult to diagnose becauss manifesations of TB
diseese differ, and tets for infection rely on an intact immune
system.

incentive. Agift givento patients to enoourage or acknowl-
edge their adherence to treatment.

Index. Thefird cae or patient that comes to atention as
an indicator of a potentia public heath problem. Contrag
with Source.

Induration. The firmness in theskin test reaction. Indure
tion is produced by immunecsl infiltration in repons to
tuberculin antigen that was introduced into the skin. It is
meesired by papation transversaly, and the reault is recorded
inmillimeters (mm). Themeasurement iscompared to guide-
linesto determine whether the tegt reault isclasified aspos-
tive or negative.

e DY 10, 2005

Infection. A condition in which microorganisns have
entered the body and typically havedicited immune reponss
M. tuberculogs infection might progress to TB disee The
expresion M. tuberculos’s infection includes both latent
infection and TB dissse Latent M. fuberculog's infection or
latent tuberculoss infection (LTBI) isan ayymptomatic con-
dition that follows the initid infection; the infection is gill
presnt but isdormant (and believed not to be currently pro-
gresive or invadve). TB dissae isdetermined by finding ana-
tomic changes caused by advancing infection (e.g., shadows
from infiltrates on a chet radiograph) or by noting ymp-
toms (eg., mdas, feverishness or cough), and typicaly by
both. Positive culture reaults for M. tuberculos's complex typi-
cally are interpreted asboth en indication of TB disae and
itsconfirmation, but infecting organisms can beobtained from
patients who have no other evidence of disae

Infectious. Referseither to TB disea of the lungsor throa,
which has the potentiad to cause transmision to other per-
2ns or to the patient who hasTB disee

Isoniazid (INH). A highlyactive anti-TB chemotherapeu-
tic agent that isabads of trestment for TB dissase and latent
infection.

Laryngeal TB. A highlyinfectious form of TB disssss, with
erodve, exudative inveson of the larynx.

Latent M. fuberculoss infection (orlatent tuberculosis
infection [LTBI]). S I nfection.

Mantoux method. A sin test performed by intradermally
injecting 0.1 mL of PPD tuberculin slution into the volar or
dorsal surface of theforearm. Thisisthe recommended method
for tuberculin in teging.

Meningeal TB. A highly dangerous and difficult-to-
diagnos form of TB dissase with infectious invason of the
tissles covering the brain. Often indolent but uniformly fata
if untreated, at times it isdiagnosd tco lateto save thepatient's
lifeor prevent permanent disbility.

Miliary TB. Sometimes referred to & diseminated TB. A
dangerous and difficult to diagnoss, form of rapidly progress
ing TB disee that extends throughout the body. Uniformly
fatd if untrested, sometimes it isdiagnosed too late to save a
life. Derives its names from a pathognomonic ches radio-
graph, but certain patients with this condition have normd
findings or ordinary infiltrates on the chest radiograph.

Multid rug-resistant TB (MDR TB). TB dise= caused by
an M. tuberculods drain that isreddant to at leest INH and
rifampin. Trestment regimens for curing MDR TB are long,
expensive, and difficult to tolerate. The cure rate depends on
the susoeptibility of M. fuberculogs to aternative chemo-
therapy.
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Mycobacterium bovis (M. bovis). A member organism of
M. tuberculog's complex and the causttive infectious agent of
TBin catle 1t dw causs infection and dises in humans
who become infected by consiming unpadeurized dairy prod-
ucts from tuberculous cows Human M. bovisTB disa= has
certein didinctive characterigtics but in practical terms is
indiginguishabl e from human-variant TB. Human pulmo-
nary M. bovis TB disase probably is transnissble to other
humens by the airborne route, and ssoondary cases can reault,
epecially among wulnerable contacts

Mycobacterium tuberculoss (M. tubercu los's ). Thename-
ske member organism of M. tubercules's complex, and the
mod common caustive infectious agent of TB disas in
humans At times the pecies name refers to the entire
M. tuberculcg'scomplex, which indudes M. bovisand fiveother
related ecies

Nucleic acid amplification (NAA). A laboratory method
usd to target and amplify a sngle DNA or RNA squence
for detecting and identifying (typicaly) amicroorganisn. NAA
tests for M. tuberculod's complex are sndtive and specific they
can coderate confirmation  of pulmonary TB dissase.

Purified protein derivative (PPD) tuberculin. Amateria
used in diagnodic tedts for M. tubercules's infection. In the
United States PPD solution (5 tuberculin units per 0.1 mL)
isepproved for adminisration asan intraderma injection as
adiagnogtic aid for M. tuberculegsinfection (latent infection
or TB disses). PPD tuberculin o was one of the antigens
in thefird-generation QuantiFERON-TB test.

QuantiFERON ©-TB test. An in vitro cytokine asay that
detects cell-mediated immune reponz (w2 dwo DTH) to
M. tuberculoss in heparinized whole blood from venipunc-
ture. This test requires only a single patient encounter, and
the result can beready <1 day. In 2005, QuantiFERON®.TB
is being replaced by QuantiFERON®-TB Gold, which has
greater specificity because of its synthetic antigens.
QuantiFERON®-TB Gold appears capable of digtinguishin g
between the endtization causd by M. fuberculos's infection
and that caussd by BCG vaccination.

Radiography. The disgnogic imaging techniques (indlud-
ingplain-film chest radiographs and computerized tomogra
phy) that rely on degrees of X-radition transmision related
to differences in tisue dendties

Secondary (TB) case. A new ca= of TB disse thet is
attributed to recent (i.e, <2 yeary) trangmisson aspart of a
senario under invedigation. Technicdly, dl caes are ssoond-
ary, in thessnse that they arise from other casss that are con-
tagious
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Secondary (or“scond-generati on”) transmission. Trans
misdon of M. fuberculcs's from persons with sscondary casss
(e Secondary (TB) cass). This creates a chain of trangmis
son, and if secondary trensmision is identified as part of a
ocontact invegtigation, the ssenario can be clasified asan out-
bresk.

Smear. A laboratory technique for preparing a pecimen ©
bacteria can be visualized microsopicdly. Materid from the
specimen isgpreed onto aglass dide (end typicaly dried and
dained). Smear, gtain, and microzopy methods for mycobao-
teria are secific to this genus (se AFB). The dide can be
ganned by light or fluoresent high-power microzopy. Thes
methods require ongoing quality asurance for prompt and
reliable realts The reallts for putum AFB smears typicaly
are reported as numbers of AFB per high-powered micros
copy field, or el asagraded reault, from no AFBto 4+ AFB.
Thequantity of sained organigns isasociated with degree of
infectiouses

Source case or patient. The ca or peron that was the
origind source of infection for sondary cass or contacts
The ource case can be, but isnot necesarily, the index cae.

Specimen. Any bodily fluid, scretion, or tisue snt to a
Iboratory for teding.

Sputum. Mucus containing scretions coughed up from
within the lungs Teds of utum (e.g., smear and culture)
can confirm pulmonary TB dissase. Sputum isdifferent from
sivaor nasl scretions which are unsttisfactory  pecimens
for detecting TB dissase. However, pecimens supected to be
inadequate should dill be procesed because positive cultures
can dill beobtained and may be the only bacteriologic indi-
cation of disee

Suspected TB. A tentative diagnos's of TB that will becon-
firmed or excluded by sibsquent teding. Cases should not
reman in thiscategory for >3 months

Symptomatic. A term epplied to a patient with hedlth-
related complaints (i.e, symptoms that might indicate the
preence of dissew. At times theterm isgpplied to a medical
oondition (e.g., symptomatic pulmonary TB).

TB disease. See discussion under | nfection.

Treatment for LTBI. Trestment that prevents the progres
gon of infection into TB dissam.

Tuberculin. A precipitste made from a derile filtrate of
M. tuberculods culture medium.

Tuberculin skin test (TST). A diagnogtic aid for finding
M. tuberculogsinfection. A enal dose of tuberculin (s do
Mantoux methed and PPD) isinjected just benegth the sur-
face of the sin by the Mantoux method, and the aea is

74
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examined for induration by papation 48—72 hours after the
injection. Indurated margins should be reed transverss (per-
pendicular) to the long axis of the forearm.

Tuberculin skin test conversion. See Conversion.

Tuberculosis (TB). A clinicdly active, symptomatic dis
exe caused by infection with a member of the M. fuberculog's
complex.

Two-step (tuberculin) skin test. A procedure ussd for
basdine skin teding of persons who will periodicaly receive
TSTs(eg., hedth-care workers or residents of long-term—car e

fecilitieg to reduce the likelihood of mistaking a boogted
reection for anew infection. If an initid TST realt isclasi-
fied as negative, assoond ted isrepested 1-3 wesks later. If
the reaction to the ssoond TST ispostive, it probably repre-
entsaboosed reection, indicating that the infection was most
likely in the pat and not recent. If the sscond TST isdo
negative, the person isclasified asnot being infected. Two-
dep in teding has no place in contact investigations or in
other circumstances  in which ongoing transmision of
M. tuberculos'sis ugpected.

~ December 1_(_:‘__,_ 2005
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Appendix B

Recommendations for the Investigation of Contacts
of Persons with Infectious Tuberculosis (TB)

Decision to Initiate
a Contact Investigation

0 The features of the TB ca® under invegtigation inform
decisons about whether to perform acontact invesiga
tion (se Figure 1). An invedigation (i.e, seking and
evduating contacty is recommended for the following
formsof supected or confirmed TB because they arelikely
to beinfectious pulmonary, larynged, or pleurd TB dis-
ea with 1) pulmonary cavities, 2) reiratory specimens
that haveacid-fagt bacilli (AFB) on microsoopy, or 3) both.

[0 Astime and resources permit and asrecommended inves
tigations arecompleted succesfully, other pulmonary TB
caxs may beinvedigated if they are confirmed by culture
of respiratory scretions

0 Pulmonary TB cases without podtive mycobacteriology
reailts should not be invedigated unles circumdances
indicate otherwise (e.g., if mycobacteriol ogic reailts are
absent because of an error or if apriori information raises
aupicion that contacts have been infected).

0 Theonly forms of purely extrapulmonary TB (i.e, cass
without pulmonary dissess) that should be invedtigated
are larynged or pleurd disae For other forms source
cae invedigations can be conddered under ecia dr-
cumstances (se Source-Case | nvedigations).

Investigating the Index Patient
and Sites of Transmission

1 Written policies and procedures for these tasks improve
uniformity and efficiency.

[ Tasks should beasigned totrained and experienced pub-
lic hedth workers

[ Interviews should bein the index petient's primary lan-
guage and be conducted by persons fluent in that lan-
guage or inconjunction with fluent interpreters

(1 Theindex patient should beinterviewed in person (i.e,
not by telephone) <1 busnes day after notification for
caxs indicating infectiousess and <3 busness days for
others For patients who have died or who are inaces
sble, dternative sources of information regarding con-
tacts should be sought.

01 The place of resdence for the index patient should be
vidted <3 busness days of initiating the contact investi-
gation.

T All potentid «ttings for tranamision should be visted
<5 working days of initiating the contact invedtigation.
T Thecontact lig and priority asignments (e Asigning
Prioritiesto Contacts) should be written into an investi-

gative plan.

T Information regarding the index patient should be reas
sesed at lesgt weskly until drug-suseptibil ity realts are
avalable for the Mycobacterium tuberculogs isolate, for 2
months after notification, or until infectioumes has
diminished, whichever islonger.

T At 1-2 weeks after thefirg interview, the index patient
should be interviewed again asnecesary for clarification
and additiond information.

Assigning Priorities to Contacts

O Prioritiesfor ranking contacts for invegigation are st on
the bads of the characterigics of the index patient, the
duration and circumstences of exposure, and the vulner-
ability or suseptibilit y of the contact to dissa progres
gon from M. fuberculcgsinfection.

O Theoptima exposure cut-off durations for asigning pri-
oritiesto contacts havenot been determined because avail-
ale data lack this level of precison. The Nationd
Tuberculoss Controllers Association work group did not
reech consenaus on cut-off durations On the bads of lo-
cal experience end adjuding for reource limitations pub-
lic hedth officids should st locd dandards for the
durations of exposure that define high, medium, and low
priority.

Diagnostic and Public Health
Evaluation of Contacts

General

T Hedth departments are respongble for ensuring that TB
contacts are medicaly evaluated and treated.

7 Communicable dises regulations or laws in certain
jurigdictions apply to contacts who are not repongve to
requests to be examined. Thelead regtrictive means should
be gpplied fird.
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OEah high- and medium-priority contact should be
asesr initially <3 working days after being listed.

(1 Each high-and medium-priority contact should beevau-
ated medicdly to determine whether TB disass and
latent infection with M. fubercu/ogsarepresent or abent.

0 The same diagnogic methods are recommended for 4l
contects except when they have medical or congitutiona |
conditions making TB more likdy or more difficult to
disgnos. A contact’s ocountry of origin and Badlle
Cdmette-Guérin  (BCG) vacination datus ae not
incduded in dgorithmsfor diagnoss or trestment.

Voluntary HIV Counseling, Testing,
and Referral

D lnform &l contects that HIV infection isthe greatest
known rig factor for TB disee progresing from
M. tuberculagsinfection, and ak whether they havebeen
tested for HIV infection.

00 Offer voluntary HIV coungdling, teging, and referral to
TB contacts who do not know their HIV infection da
tus Colleboration with HIV-AIDS programs is recom-
mended for establishing sysems that are convenient and
flexible for patients

0 Voluntary HIV counssling, teting, and referrd are rec-
ommended for contacts of HIV4infected infectious TB
patients

Tuberculin Skin Testing

(1 Atuberculin in tegt (TST) isrecommended for dl con-
tacts who do not have a documented prior postive test
result or documented prior TB dissase. Theskin test can

beadminisered at the timeof the initid asesment. High-

priority contacts should receive atest <7 days after they
are liged, and medium-priority contacts <14 days

OA two-dep TST asdefined for infection control surveil-
lance is not recommended for contact investigations

Evaluation of Children Aged <5 Years

O Contacts aged <5 years expossd to an infectious index
patient are asigned a high pricrity.

0 Contacts aged <5 years should bemedicdly examined and
have ached radiograph regardles of the result of the cur-
rent or prior in tests or higtory of prior TB dissase.

December 16, 2005

Evaluation of HIV-infected
or Other Immunocompromised
Contacts

0 HIVinfected or other immunocompromise d contacts are
high-priority contacts

J Inaddition toamedical history, examination, and aTST,
achest radiograph isrecommended for al these contacts
Sputum collection for AFB microgcopy and culture isrec-
ommended if the contact hassymptoms consgent with
TB disee or if the ched radiograph has sbnormdities
that could becaussd by TB.

Any Contacts Being Evaluated

0 Contacts who have apostive TST realt (>5mm) should
be medicaly examined, including ached radiograph, to
ruleout TB dissase. Contacts who have symptoms con-
ggent with TB do should be medicdly evauated, in-
duding achest radiograph, to rule out TB, regardless of
the reaults of the skin test, history of a prior postive re-
ault, or higory of prior TB dissas,

01 During the infectious pericd, those high-and medium-
priority contacts who have a negative in test result <8
wesks after their most recent expoaure should have a sc-
ond in test 810 wesks after that expoaure.

O For low-priority contacts the initid &in teg may be
delayed until 8—10 weeks after themogt recent expoaure if
thecontact does not have symptoms suggedive of TB dis-
e |f thetes is adminigered <8 wesks after the mogt
recent expoaure, thedecison to giveasecond, posgtexposire
«in test can be made on a cas-by-cae bads

Treatment for Contacts
with M. fuberculosis Infection

0 Tregting contacts who have latent M. fuberculogs infec-
tion through completion isa hedth department respon-
gbility to prevent communicable disass

O High-and medium-priority contacts with postive TSTs
who come from countries with prevalent TB should be
tredted, regardless of whether they havehad routine BCG
vaccination.

O Treatment for latent infection should be offered to dl
contacts who have a postive tuberculin skin test reault,
efter active TB isexcluded. The emphads of the program
should beon completing treatment in high-and medium-
priority contacts

o
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0 Window-period prophylaxis (ss2 Diagnodic and Public
Hedth Evduation of Contacty) isrecommended asan
option for contacts aged <5 years who have a negative
&in tedt realt <8 weeks after theend of expoaure, after
TB digae hasbeen excluded. If asoond skin test reault
8-10 weeks after the end of exposure is negative, treat-
ment can be sopped.

O Afull courss of trestment for preumptive M. fuberculos's
infection isrecommended for HIV-infected or otherwis
notably immune-aupprese d contacts after TB dissse has
been excluded, even if skin tes rewlts are negative >8
weeks after the end of exposure.

[ The decision to treat contacts who have documentation
of a previous podtive skin tes relt or TB dissase should
be made on an individual bads Tregtment is recom-
mended for HIV-infected contacts in this category, even
if infection has been treated previoudy.

(O Rifampin trestment is recommended for contacts who,
after TB disase has been exdluded, have infection pre-
amed to be isoniazid (|NH)-resgant, rifampin-susoep -
tible M. tuberculog's dfter exposure to an index patient
with such an iwlate.

0 Expert oonaultation isrecommended for sdecting treat-
ment for alatent infection with preumed INH- and
rifampin-redga nt M. tuberculos's. Contacts with such an
infection should be monitored with periodic examina-
tion for at leagt 2 years

0 Directly obsrved therspy (DOT) for latent infection is
preferred over saif supervised. DOT preference should be
asigned to thess groups in thisgenera order:
—confirmed or supected TB dissas;

— latent M. tubercufogsnfection in contactsaged <5 years,

— latent M. fuberculos's infection in contacts who have
HIV infection or other conditions that limit immune
repons to TB;

— latent M. tuberculess infection in contacts with docu-
mented change in tuberculin sngtivity, from a nega-
tive to a postive reslt; and

— latent M. tuberculods infection in contacts who might
not complete trestment becauss of socid or behav-
iord impediments (eg., dcohol addiction, chronic
mentd illnesy injection-drug us, ungable housng,
unemployment).

[1Monitoring for adherence and adverse effects by home
vidts pill counts or clinicappointments monthly or more
often isrecommended for contacts on sif-administ ered
tregtment.
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O Use of enablers and incentives and egtablichment of a
postive repport with contacts who are taking trestment
are recommended for enhancing adherence,

When to Expand a Contact
Investigation

JInclusion of lower-priority contacts generdly isnot rec-
ommended unless objectives for high- and medium-pri-
ority contacts are being met.

J Condder expanding the stope (i.e,, number of contacts)
of an invedtigation if any one or more of the following
criteriaexig:

—unexpectedly large rate of infection or TB disa= in
high-priority contacts

— evidence of ssoond-genera tion trangnisson,

— TBdisae inany contacts who had been assigned low
priority,

—infection in any contacts aged <5 years and

— contacts with change in skintes gatus from negative
to postive

0 After reviewing the results from the invedtigation to date
(i.e, for high-and medium-priority contacts, slect the
additional contects by extrapolating the risks for infec-
tion asshown by the data

0 When reallts from an investigation indicate that it should
be expanded, but resources areinaffident, seking ass
tance from the next higher public-hedth adminigrative
level is recommended.

Communicating
Through the Media

0 Anticipatory media communication (e.g., with a pres
releasg) for large or highlyvisble TB contact invedtiga-
tions is recommended to cepitelize on the opportunity
for congructive public communications

1 Coordination of media communications  both within the
hedlth department and with llaborating partners out-
sde the hedth department, improves thedlarity and con-
sgency of media meseges

O For efficiency, use of media mes=ge templates for con-
tact invedigations isrecommended.

-5



Data Management
and Evaluation
of Contact Investigations

0 Collection of secific data elements on index patients and
their contacts isrecommended. Thedata dements should
permit calculation of program performance indices

0 Data should becollected on dendardized (paper or dlec-
tronic) forms

(1 Data definitions and formats for use by persons who col-
lect, use, and interpret contect invegtigation data arerec-
ommended,

0 Whenever feasble, data definitions and formats should
be sandard among jurisdictions

0 Electronic data storage is recommended for quick andy-
gsof interim reallts

U Policies for data management and dorage are recom-
mended, with asignment of reponsbilities

0 Trainingand policies for data eccurecy, completeness and
saurity are recommended. Part of a gaff-person’s time
should bededicated to reviewing and monitoring contact
invedigation data

O Periodic summarization and review of data are recom-
mended during a particular contact invedigation and
overdl.

[ Program evaluation for contect invedtigation activities a
lest annually, is recommended. It isan integrd part of
TB program reponsbility.

[ Beyond sandard data elements shown intheguiddines,
specific additional elements can contribute to local pro-
gram management.

Confidentiality and Consent
in Contact Investigations

[ Specific policies for relesse of confidentid information
related to contact investigations arerecommended. These
policies should be conggent with the Privacy Rule of the
Hedth Inairance Pertebility and Accountability Act of
1996 (HIPAA) and Sections 306 and 308(d) of the Pub-
lic Helth Service Act and be developed in conaultation
from health department lega counsdl. These policies typi-
cdly include indructions for obtaining consents and for
bresking oconfidentidity when required for public heglth
asauthorized by laws

0 Petient confidentiality isa core ement integrated with
dl activities in contact invedigations and training in its
laws and practice isrecommended for dl personnel who
participate.
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0 Digusion with the index patient and contacts regarding
theirconfidentiality beliefs and concerns isrecommended.
TB control program staff should explan to the index pa-
tientthemeasures that will betaken to maintain confiden-
tidity.

01 Preparations for protecting confidentiality are recom-
mended for eech Ste vistduring an invettigation . Antidi-
patory discussons with any patients who might beaffected
contribute to the preparations

71 Confidentiality applies to dl private information and
medicd conditions in addition to TB.

Staffing and Training
for Contact Investigations

O Certain functions in contact invedtigations require sate
licenaure. Delinegtion of thes functions isrecommended
for preparing personnel postion dexriptions

01 Specidized functions and related skillsare nesded during
contact invetigations they might beprovided by surces
outside of the health department (Box 3).

O Preparatory trainingand detailed on-thesjob supervison
& eech function isencountered by new hedth depart-
ment personnel edablish the bas's for expertise,

0 Direct observation by experienced personne and oppor-
tunities for practicing skills are esentid when any per-
onne asume new functions for contect invegtigations

0 Clerica personné, receptionists, and menagers who help
with contact invedigations nesd to understand the over-
dl purpose and methads of contact investigations

0 When ources outdde the hedth department serve esen-
tid functions in a contact invedigation, the hedth
department isreponsble for asesing whether the ills
aeaffident and offering training o tha the functions
are met correctly.

Contact Investigations
in Special Circumstances

T A duser of TB cass (i.e, a preumed outbrek) indi-
cates potentid lapses in TB control which should be
invedigated dong with the outbresk. Asigance should
berequested if the sope of the invegtigation exceeds locd
capacity or digupts key activities of TB control.

01 When scondary TB cass are disovered unexpectedly
(e.g., outdde of a contact invegigation), thisindicates a

/-4
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potential outbresk. Review of the invegigative strategy is
recommended.

11 When contact investigations include congregate sttings
officidls or administrator sat thesstting should beenliged
as collaborators . Access to employee and cocupancy ros
ters should be sought.  Sengtivities and neads of the st-
ting and its populace should be accommodated 1o the
extent permitted by good public health practice.

0 When few contacts arelisted because information cannot
beobtained from an index TB patient, aternative or proxy
methods, such as interviews in the extended soda net-
work, are recommended.

(1 Contact investigations for multidrug-resst ant TB do not
require a change in proosdures but the reamns for the
drug redstance should be explored.

O Interjurigdictio nal contact invedigations should be
planned collzboratively from the inception. Asidance in
coordinating such investigation should be sought from
the next higher public-hedth adminigrative leval.

M Unusual exposures to M. fuberculoss-complex, such as
laboratory accidents or tuberculous animas should be
invedigated on dte, and contacts should be slected in
accordance with the event, in conaultation with subject-
matter experts

Source-Case Investigations

01 Sourcecame investigations are not recommended  unles
invedigations of infectious casss have been succesfully
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completed and program objectives for investigating con-
tagious patients and treating their infected contacts are
being met.

71 Source-ca invegtigations if conducted, are recommended
for TB disease in children aged <5 years

0 Data on source-cae invegtigations should bereviewed for
determining the value of thess invetigations in thelocd
context.

0 Searchingfor asource of unexplaned latent M. tuberculog's
infection is not recommended, and if conducted, should
be reserved for infected childrenaged <2 years

Other Topics

Cultural Competency

0 Sydems for providing culturally and linguigtically accept-
able care during contact invegtigations are recommended,

O Training in cultura and linguistic sndtivity is recom-
mended for personnel who conduct contact invedigations

Social Network Analysis

0 Themethods of social network anayss are recommended
for further ressarch. However, certain concepts (eg., =t
ting-based invedigationy are do applicable to current
efforts

/=47
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Goal and Objectives

Thisreport providesexpandad guiddines conaaning theinvestigation of tubaaioss (T B) exposure andtranamissionandprevention of futurecasss of TB through
antad investigations Thegeal of thisgport istoprovide standardandeomprenensive guidance for thispublic healthadtivity thatwill leed toimproved cutcomes
for personsexposad toinfedtious TB. U pon completion of thiseducational adtivity, thereader should beableto 1) disnes when toinitiatea contad invetigation;
2) disnuss howtopricritize theavaluation of aontacts 3) dsuss thediagnosticevalLetion of mntads induding children agad <Syearsdd andimmunomompromised
ontads 4) dsouss themedicdl trefment of antadswho havelatent tuberauless infection [LTBI]; and 5) disauss when to &penda montad investigation.

To receive continuingeducation credit, please answer all of the following questions.

1. What factorspredicttranamissonof TB? 9. | plan to use these recommendationsasthe badsfor...(Indicate all
A Anatomicd siteof dssse that agoly.)
A hathedustion mateids
B. Soutum bedaiclogy. B. insrancerémbursament pdides
C. Rediographicfindngs C. loal pradtice guiddines
D. Administration of efetivetreatment. D. pubic pdlioy.
E Al of thegbove E ahe.
2. Theinfecti ougperi odisusually determi nedtobe3 monthsheforethe 10.Overall, thelength of thejournal report was...
diagnosi=of TB. A muh toolong.
A True B. alittletoo long.
B Fase C. jist right.
D. alittletoo short.
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Guidelines for Using the QuantiFERON ©-TB Gold
Test for Detecting Mycobacterium tuberculosis
Infection, United States

Prepared by
Gaald H. Maarek, MD, John Jgeb, MD, Phillip LoBue MD, Michag F.ladamar, MD, Bevgly Medhock, PhD, Andraw Venen, MD
Divison o Tuberaloss Elimination, National Cata for HIV, STD, and T8 Prevantion

Summary

On May 2, 2005, a new in vitro ted, QuantiFERON ®-TB God (QFT-G, CelledisLimited, Carnegie, Victoria, Augralia),
received final approval from the U.S. Food and Drug Adminidration asan aid for diagnogng Mycobacterium tuberculods
infection. Thistedt defectsthe refeasef interfaran-ga mma (IF N-y) in fresh heparinized whole blood from sensitized persms when
it isincubated with mixtures of smthetic peptides representing to proteins presnt in M. tuberculosis earfysscrefory antigenic
target—6 (ESAT-6) and culturefiltrate pralein—10 (CFP-10). Thessantigens impart greaterpecificity than is possblewith teds
ugng purified protein derivativeasthe fuberculos's(TB) antigen. In direct comparisons the snsiti vity of QF T-G wasdatidically
gmilar to that of the tuberculin skin test (TST) for defecting infection in peranswith untreated culture-confirmed fuberculogs
(TB). The performancedf QF TG in cartain populatians targetsd by TB contral programsin the United States for finding latent
TB infection is under sudy. Itsability to predict who eventually will have TB disase hasnot been determined, and yearsof
chsrvational dudy of sibsantial populations wauld be needed to acquire this information. In July 2005, CDC convened a
meeling of conltants and resarcherswith expertise in the fidld fo review sientific svidence and clinical experience with
QFT-G. On thebagsdf this reviewand dizusson, CDC recommendsthat QF T-G maybeusd n all circumdancesin which the
TST is currently used, including contact invedigations evaluation of recent immigrants and ssquential-tedti ng urveillance
programs for infection contral (e, thoss for health-care workers. Thisreport providesspecific cautions for interpreting negative
QFT-G rewltsin persmsfram sdected populations Thisreport is aimed at public heafth officials health-care previders and
labaratory warkers with reponsbility for TB contrd activitiesin the United Stafes

Background

On May 2, 2005, anew in vitrotes, QuantiFERON®.TB
Gold (QFT-G, manufectured by Celledis Limited, Carnegie,
Victoria, Australia), received fina approval from theU.S, Food
and Drug Adminigretion (FDA) as an ad in diagnosing
Mycobacterium tubercufod’s infection, induding both latent
tuberculods infection (LTBI) and tuberculods (TB) disas.
This enzyme-linked immunosorbent assmy (ELISA) tet
detects thereleae of interferon-gamma (IFN-y) infresh hep-
arinized whole blood from snstized persons when it isincu-
bated with mixtures of synthetic peptides smulating two
proteins present in M. tubercu/osis early secretory
antigenic target—6 (ESATS6) and culture filtrate protein—10

Themateid in thisrgport originated in theNationa Center for HIV,
STD, and TB Prevention, Kevin Fenton,MD, PhD, Diredor, andthe
Divisonof Tuberauies's Himination, KennethG. Castro, MD, Dirator,
Caresponding address CDC/Nationa Cente for HIV, STD, and
T8 Prevention/Di vison of Tubgadess Blimination; 1600 Cliften
Read, NE, MSE-10, Atlanta GA 30333, Téephone 404-639-8120;
Fax: 404-639-8504; E-mail: maS@micgov.

(CFP-10). ESATS and CFP-10 aresscreted by all M. tubsrculoss
and pathogenic M. bovis srains Because these proteins are
ebent from dl Becille Camette-Guérin (BCG) vactinesrains
and from commonly encountered nontuberculous mycobac-
teria (NTM) except M. kansadi, M. suigai, and M. marinum
(1), QFT-G is expected to be more mecific for M. tuberculog's
than tests that use tuberculin purified protein derivative (PPD)
asthe antigen.

QFT-G represnts one type of IFN-y reless asmy (IGRA)
(2). Tests auch @ QFT-G measure the | FN-y releasd by sns-
tized white blood cells after whole blood is incubated with
antigen. Tedts such as ELISpot enumerate odllsreleasing IFN-y
after mononuclear cells recovered from whole blood areincu-
bated with dmilar antigens Two | GRAs have been approved
by FDA for use in the United States: the original
QuantiFERON®-TB tet (QFT) and the recently approved
QFT-G. The two tegs us different antigensto dimulate [FN-y
releass, different methods of mesurement, and different
gpproaches to test interpretation. QF T was approved asan dd
for diagnosing LTBI, wheress QF T-Gis approved asan ad for
diggnogng both LTBI and TB dissae. QF T isno longercom-
mercidly available.
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Before QF T was gpproved in 2001, the tuberculin in tes
(TST) was theonlytest availzblefor detecting LTBI (3). QF -G
isintended to replace QFT. QF T-G reaults can beavailable <24
hours after teting without theneed for a sscond vist, wheress
a TST requires a ssoond encounter to read the resilt 48—72
hours after adminigration of the ted. As a laboratory-basd
asgy, QFT-G isnot aubject to biaes and errorsof TST place
ment and reading. H owever, errorsin collecting or trangort-
ingblood specimens or in running and interpreting the assay
can decresse theaocuracy of QFT-G. Related to the uncertainty
ininterpretingatest reslt, indudingthat of the TST, whenthe
ted'smeaaurement approaches a fixed cut-off point, the repro-
ducibility of QF -G islesswhen themeasured amount of IFN-y
isnear thetes' scut-off point. Detection of substantid amounts
of releasd |FN-y inthe nil ample disdllows arrivingat a nega-
tivetest reault.

Each of the three tedts (TST, QFT, and QFT-G) relieson a
different immune reponss and differs in itsrelative mesures
of ensitivity and specificity. TheTST esssss in vivoddayed-
type hyperenstivity (Type V), wheress QFT and QFT-G
meaaire in vitroreleae of IFN-y. TheTST and QFT mea
aure respons to PPD, apolyvaent antigenic mixture, whereas
QFT-G messures respons to a mixture of ynthetic peptides
gmulating two specific antigenic proteins that are presnt in
PPD. The agreament between TST and QFT reallts in per-
sons atincreesed risk for LTBI facilitated approva and accep-
tance of QFT (3,4). Reaults of smilar dudies usng QFT-G
teding for persons at increased risk have not been published,
but less agresment between TST and QFT-G reallts is pre-
dicteble becauss fewer and more ecific antigens areusd in
QFT-G. QFT-G isnot affected by prior BCG vaccination (1)
and is expected to be less influenced by previous infection
with nontuberculous mycobacteria (5). TSTs are varizbly
affected by thew factors QFT-G does not trigger an anam-
negic response (i.e., booding) becauss it does not expose per-
ons to antigen. Injection of PPD for the TST can hoogt
subssquent TST reponsss primarilyin personswho havebeen
infected with NTM or vaccinated with BCG. Compared with
the TST, QFT-G might be less afected by booding from a
previous TST.

Asesment of the accuracy of QFT-G and other indirect tests
for M. tuberculogsinfection (including TST¢ is hampered by
the lack of confirmatory tests to diagnose LTBI and culture-
negative TB disese (6). This lack is partialy addresed by
observing theproportion of negativetess anong personswho
are unlikely to have M. fuberculogsinfection because they lack
risks (thisapproach approximates pecificity); by observing the
proporticn postive anong persons with culture-confirmed TB
dissase (thisapproach approximates sndtivity); and by deter-
mining factors asociated with discordance between a new test
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and the TST. One limitation of the firgt gpproach isthat cer-
tan persons who have no recognized risks might be infected
with M. tubercules's which causss eificity to be underesti-
mated. A broad limitation isthat the TST and any newer teds
might not perform the same for detecting LTBI as they do for
detecting M. tuberculos’s infection during TB disae. For
example, reduction of in vitro IFN-y release has been attrib-
uted to suppresive cytokines asociated with TB disese (7).
When comparing an |GRAwith a TST, variationsin methods
do mug be conddered (e.g., use of different antigensor rig-
dretified cut-off points for interpreting reaults).

Studies asesing QFT-G with thes approximation meth-
ods have been published (5,8,9). A pecificity of 98.1% was
reported in 216 BCG-vaccinated Japanese nursing sudents
who were entering their training and who were at low risk for
M. tuberculod’s infection, and a sngtivity of 89.0% was
reported in 118 patients with culture-confirme d TB (5). How-
ever, QF T-G reaults were derived dightly differently than the
methods goproved by FDA. In another sudy (8), QF T-G was
compared with TST by usng two tuberculin units of RT-23
(8,70). Inagroup of 99 hedthy, BCG-vatinated medica
gudents in Koreg, the ecificity of QFT-G was 96%, com-
pared with 49% for the TST. Among 54 patients with pul-
monary TB disess, the sngtivity of the QFT-G was 81%,
compared with 78% for the TST (8). QFT-G and the TST
were compared in an unslected population of 318 hogitd-
ized patients (9). QFT-G had greater sndtivity for TB dis
ea (67%) than did TST (33%), but indeterminate QFT-G
reponsss werecommon (21%) among patients with negative
TST reailts the mgority of whom were thought to be
immunocompromie d or immunouppressed .

Theantigens or laboratory methods in other sudies have
varied (2). Although thefindingsareinformative, how QF -G
will perform in the sme circumgtances is unknown. In an
invegtigation of contacts in ahighshool in Denmark inwhich
adudent had infectious TB, thesame ELISA usd with QF T-G
was employed, but with recombinant ESAT-6 and CFP-10
entigens usd rather than the mixtures of synthetic peptides
used with QFT-G (71). The IGRA used in that dudy agreed
well with the TST in non-BCG—vacci nated contacts BCG-
vacinated contacts were not &in teded, but their IGRA
results closely pardleled thos for the nonvaccinated contacts,
which suggeded that BCG vaccination was not affecting the
reallts of this IGRA.

Methodology

During July 11-12, 2005, CDC convened a megting in
Atlanta, Georgia, of consultants and ressarchers with exper-
tizin thefield to review dudies and ases experience with



Barnett - Quantiferon Guid ~ es.pdf

__Page 57

Vd. 54 | RR-15

QFT-G. Unpublished data from dudies of QF T-G were con-
sidered in preparing thess guideines Expert conaultants (sse
Membership Ligt), ressarchers TB control public hedlth prac-
titioners, and representatives of FDA, other federd agencies
and the manufacturer reviewed the evolvingdata on QFT-G.
Data from ongoing dudies evduating QFT-G in U.S. Navy
recruits, correctiond facility inmates persons with susected
TB dissae, contacts of persons supected to have TB dissas,
and hedth care workers were reviewed. For developing thes
guidelines CDC conddered the stientific evidence and the
opinions of the conaultants Their opinions did not repre-
ent endorssment from their organizations

This report provides interim guidance for use and interpre-
tation of QFT-G. Confirming or exdluding TB dissase and
asesing the probability of LTBI require a combination of
epidemiologic, historic, physicd, and diagnogic findingsthat
should be conddered when interpreting QFT-G reaults This
report isintended to asig public hedth officids, dinidans
and laboratorians in their efforts to understand the use of
QFT-G for TB contral.

Indications for QFT-G

FDA anproved QFT-G as an in vitro disgnogic ad usng
peptide mixtures smulating ESAT-6 and CFP-10 proteins to
gtimulate cellsin heparinized wholeblood. Detection of IFN-y
by ELISA isussd toidentify in vitro reponsss to ESATS and
CFP-10 thet areasociated with M. fuberculogsinfection (12).
From amedica and public hedth perspective, QFT-G teding
isindicated for diagnosng infection with M. tuberculogs,
including both TB disssse and LTBI. Whenever M. fubercu-
Jods infection or dissase is being disgnosd by any method,
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theoptima spproach includes coordination with the locd or
regiond public health TB control program.

How QFT-G Testing is Performed
and Interpreted

Ingructions for the QFT-G asay arein the package insert
(13). Aliquots of heparinized whole blood areincubated with
the test antigens for 16-24 hours The blood musgt be incu-
bated with the tes antigens <12 hours after oollection. Test
kits include two mixtures of synthetic peptides represnting
ESAT-6 and CFP-10 asteg antigens phytohemaglutini n
(amitogen used asa postive asay control), and sline (ysed
& a nil emple to meare the background level of IFN-y).
After incubation, theconcentration of IFN-yintheplasna is
determined by ELISA by usng the reagents included in the
test kit. Theamount of IFN-y releasd isdetermined by aub-
tracting theamount in thenil from theamount in the ESATS,
CFP-10, or mitogen-gtimu lated plasma QFT-G tet reslts
can becdculated by usng software provided by the manufac-
turer. This report provides guidelines for interpreting test
realts (Table). Laboratory reports should include interpreta-
tion of QF T-G tet results and indicate the concentration of
IFN-y ineach plasma sample

Cavutions and Limitations

Certan limitations of QFT-G are smilar to thos of the
TST, but these limitations have not besn sudied extengvely
for QFT-G. Whereas the snstivity of QFT-G for detecting
M. tuberculogsinfection in persons with untreated culture-

TABLE. Interpretation of QFT-G* results, from IFN-yt concentrations intest samples

ESAT-6-nil% or CFP-10-nilT or both Nil Mitogen—nil**  QFT-G result Interpretation

0,35 |U/mL 1t and >50% above nil Any Any Pasitive Mycobacterium tuberculosis infection likely

<0.35 IU/mL <07 >05 Negative M. tuberculosis infection unlikely bul cannot be excluded,
especially when illness is consistent with TB¥ disease and
likelihood of progression to TB disease is increased

<0.35 IU/mL Any <0.5 Indeterminate QFT-Gresults cannot be interpreted as a result of low mitogen
response

<50% above nil >0.7 Any Indeterminate QFT-G results cannot be interpreted as a result of high

background response

* QuantiFERON®-TB Gold test.
i Interferon-gama.

§ The IFN-y concentration in blood incubated with a mixture of synthetic peptides simulaling early secretory anligenic target-6 (ESAT-6) minus the IFN-y

concentration inblood incubated with saline.

T The IFN-y concentration inblood incubated with a mixture of synthelic peptides simulating culture filtrate protein-10 (CFP-10) minus the IFN-y concentra-

tion in blood incubated with saline.

** IFN-y concentration in blood incubated with mitogen minus the IFN-y concentration in blood incubated with saline.

™ International units per mL.
55 Tuberculosis.
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confirmed TB is approximately 80% in published studies (5, 8),
its engtivity for particular groups of TB patients (e.g., young
children and immunocompromise d patient§ has not been
determined.

QFT-G endtivity for LTBI might be les than that of the
TST, dthough the lack aconfirmatory test makes this diffi-
culttoeses Edimating thesnstivity of any indirect tes for
LTBI by teting patients who have TB dissae might beinac-
curate because of differences between thes conditions The
ability of QFT-G to predict risk for LTBI progresing aibse
quently to TB disses has not been determined.

QFT-G, aswith the TST, cannot differentiate infection
asociated with TB disase from LTBI. A diggnoss of LTBI
requires that TB disa® be excluded by medicd evaluation,
which should include checking for suggestive symptoms and
dgns achest radiograph, and, when indicated, examination
of putum or other clinical samples for the presnoe of
M. tuberculoss.

Similar to any other diagnogtic test, the predictive vaue of
QFT-G reallts depends on the prevaence of M. tuberculcs's
infection in thepopulation being tesed. Each QFT-G reault
and itsinterpretation should beconsdered in conjunction with
other epidemiologic, higoric, physicd, and diagnostic findings

Aswith anegative TST reault, negative QF T-G reaultsshould
not be usd alone to exclude M. fuberculogsinfection in per-
sonswithsymptoms or signssuggedtive of TB dissa. Thepres
enceof symptoms or Sgnsauggedive of TB disax incressssthe
likdihood that M. fubercufessinfection is presnt, and thes
circumstances decrease the predictive vdueof anegative QF -G
or TST result. Medical evaluation of sich persons should
indude a history and physical examination, chedt radiograph,
bacteriologic sudies srology for human immunodeficiency
virus(H1V), and, whenindicated, other tests or sudies

The performance of QFT-G, in particular its endtivity and
its rate of indeterminate rewlts has not been determined in
persons who, because of impaired immune function, are at
increased risk for M. fuberculogsinfection progresing to TB
digaee. Impaired immune function can be caused by HIV
infectionor acquired immunodeficiency syndrome (Al DS); cur-
rent trestment with immunosuppressv edrugs including high-
dow corticosteroids, tumor necrods factor-apha (TNF-a)
antegonidy and drugs used for managing organ tranglanta-
tion; selected hematologicdisorders (e.g., mydoproliferativedis
orders leukemizs and lymphomas); pecific maignancies(eg.,
carcinoma of the head, neck, or lung); disbetes slicods and
chronicrend failure(6). Each of these conditions or treatments
isknown or sugpected to decrese responsvenes to the TST,
and they do might decrease production of IFN-y in the QFT-
G asmy. Consequently, aswith anegative TST realt, negative
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QFTG reailts done might not be aufficent to exclude
M. tuberculogsinfection in thesspersons

Published data are relatively limited concerning the use of
QFT-G among persons recently exposd to TB (e.g., contacty)
and other populationsat highrisk for LTBI. No published data
document theperformanceof QF T-Gin childrenaged <17 years

With any of the tesing methods, persons who have a nega-
tivetest realt can dill have LTBI. Those who havea negative
realt but who arelikely to have LTBI and who are at greater
risk for severe illness or poor outcomes if TB dissae occurs
might nesd trestment or closer monitoring for dissse (6).
Potentiad examples include dlos contacts who are aged <5
years those who are immunocompromis d because of HIV
infection, or those who will undergo treatment with TNF-o
antegonigs (which increase therisk for progresson from LTBI
to TB disas) (14-16).

QFT-Ghaspractical limitationsthat includethe nesd to draw
bloed and to enaure its receipt in aqualified lsboraory in time
for teting. Theblood must beincubated with thetest antigens
212 hours after collection, while the lymphocytes are vizble.
After the blood isincubated with antigens for 16—24 hours,
plasma mugt be collected and either properly stored or tested
promptly by ELI SA. Collecting therequired 5-mL blood sample
from younger children might not be possible or acceptable.

Additional Considerations and
Recommendations in the Use of
QFT-G in Testing Programs

QFT-G can beusad in &l circumstances in whichthe TST
isused, incdluding contact invedigations evaluation of recent
immigrants who have had BCG vaccination, and TB sresn-
ingof hedth-care workersand othersundergoing srid evalu-
aion for M. tuberculogsinfection. QFT-G usually can beussd
in place of (and not in addition to) the TST.

A postive QFT-G reault should prompt the ssme public
hedth and medical interventions asa postive TST reailt. No
reson exigs to follow a postive QFT-G reault with a TST.
Pesonswho have apostive QFT-G reallt, regardles of symp-
toms or dgng should beevauated for TB dissae before LTBI
is diagnosd. At a minimum, a ched radiograph should be
examined for ebnormalities consigent with TB dissase. Addi-
tional medica evaluation would depend on dlinicd judgment
on the bads of findings from higory (induding expoaure to
infectious TB), physical examination, and chet radiography.
HIV counsling, teging, and referrd isrecommended becaise
HIVinfection incressss thesuspicion for TBand theurgency
of tregting LTBI. After TB has been excluded, treatment of
LTBI should be consdered (6).
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Themgority of hedthy adults who have negative QFT-G
reaults are unlikdy to have M. tuberaufos’s infection and do
not require further evduation. However, for perons with
recent contact with persons who have infectious TB, negative
QFT-G realts should be confirmed with a repeat tet per-
formed 8—10 wesks &fter the end of exposure, as is recom-
mended for a negative TST rexult. Studies to determine the
begt time to retest contacts with negative QFT-G reailts have
not been reported. Until more information is avalable, the
timing of QF T-G teing should be the same asthat ussd for
the TST (17,18).

When "window period” prophylaxis(i.e., trestment for pre-
sumed LTBI) is indicated for contacts aged <5 years or
sverdy immunocompromis d perons who are exposd to
highlycontagious TB, repest teting for LTBI isrecommended
8-10 wesks after contact hasended (18). With either TST or
QFT-G, negative reaults of the teg a the end of the window
period should beinterpreted by conddering &l available epi-
demiologic, higoric, clinicd, physca, and disgnosgic infor-
mation, including the findings for the other contacts in the
inveigation. Afull course of trestment should beconsdered
even with a negative result from either tet a the end of the
window period when the rate of M. fuberculogs tranamision
to other contacts was high or when a fass-negative reailt is
suspected becauss of amedicd condition (78).

Agreater rate of postive reults hasbeen reported with TST
than with QFT-G in persons with and without recognized
risks for M. tubercu/ossinfection, except for patients who have
culture-confirme d TB disae (5,8). Thistendency might be
explained by either greater gecificity with QFT-G, grester
sendtivity with TST, or both. For thisreason, dl information
mug beconsgdered when making treatment decisons for per-
ons with increasd risk for progresdon from LTBI to TB or
in whom TB disee is asociated with incressd risk for
svere illnes or poor outcomes

An indeterminate QFT-G result does not provide ussful
information regarding the likelihood of M. tuberculods infec-
tion. The optimd follow-up of persons with indeterminate
QFT-G reaults has not besn determined. Theoptions are to
repest QFT-G with a newly obtained blood specimen,
adminiger aTST, ordo neither. For persons with an increased
likdihood of M. fuberculods infection who have an indeter-
minate QFT-G rewult, adminigration of a scond tedt, either
QFT-G or TST, might be prudent. The potentid for TST to
caue boogting and the nesd for two-gep teding in sttings
conducting serial teding should be consdered. For persons
who are unlikely to have M. tuberculeg's infection, no further
tests are necessary after anindeterminate QFT-G reault. Labo-
ratories should report the reason that the QFT-G reault was
indeterminate (e.g., high background levels of IFN-y inthe
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nilsmple or inadequate response to mitogen). Inonereport,
inadequate reponse to mitogen was asociated with immu-
nosuppressve conditions (9).

Aswith the TST, if TB disae issupected, additiond diag-
nogic evauations should be performed before or at the sme
time ssthe QFT-G and should not be ddlayed while awaiting
QFT-G reailts Thee evduations should indude chet radi-
ography, bacteriologic gtudies srology for HIV, and, asindi-
cated by theillnes additional tests and dudies Atpresent, as
with the TST, the reailts of indirect tests for M. tuberculog's
(eg., QFT-G) uzidly would not influence the slection of
additiond tests and gudies in such patients

TBcontrol programs can use QF T-G for investigating con-
tacts of persons with potentidly infectious TB dissese.
Because QFT-G does not require asoond vist to complete,
test results probably will be avalable from agrester percent-
age of contacts than would beavalable usng TST. Becaus of
its greater ecificity, QF T-G isexpected to indicate a sndler
proportion of contacts asinfected than the TST would indi-
cate. Public hedth resources that previoudy were devoted to
completion of teging can instead be concentrated on full evau-
ation and complete treatment of contacts who have postive
QFT-G reailts In contragt fo the TST, initid QF T-G teting
of contacts will not boost subssquent test results which avoids
uncertainty ebout interpreting follow-up reslts However,
QFT-G might beless snstive for LTBI than the TST, and its
ability to predict subssquent development of TB disae is
undetermined.

QFT-G might repressnt a cogt-effective  dternative to the
TST in teding programs which are part of the TB infection
contral program in inditutions such as hedth care stings
correctiona fecilities, or homeles shelters In these stings
fds-podtive reactions tothe TST pos aproblem. Thisprob-
lem iscompounded in ssttings with BCG-vainated persons
born in countries where TB is prevalent. Follow-up vidts for
reading the TST a0 pose aubdantiad operationa chalenges
the sond visit for reading requires extra effort and leads to
inefficiency. The gregter specificity of the QFT-G and the
requirement for onlyonevist arecompelling advantages Gen-
erd recommendations on the ue of QFT-G & part of the
infection control program in hedth-care sttings have been
included in themog recent revison of the TB infection con-
trol guiddines (19). In dtuations with srid tefing for
M. tuberculogsinfection, initid two-dep teding, whichisnec-
ezary with the TST, isunnecessry with QFT-G and is not
recommended.

TBoontrol programsor ingitutions that elect touse QFT-G
should conault and oollaborate with laboratories in their sys:
tem to enaure that specimens are properly obtaned, handled,
and processed prior to and after arrival in the lzboratory.

A -7
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Information concerning theassay isin the package insert (13).
Trainingof laboratory daff will benecsssary. Certain facilities
might dect to refer pecimens for teging. TheClinica Labo-
ratory Improvement Amendments (CLIA) regulations for
quelity sygems of al phass of the total teding proces (pre-
analytic, andytic, and pod-anaytic) and for generd labora-
tory sysems must be followed, including, but not limited to,
the requirements for tet sysem, equipment, instruments
resgents materids and supplies (42 CFR Part493.1252), and
theestablishment or verification of performance gecifications
(42 CFR Part 493.1253) (20). In addition, under CLIA, docu-
mentation of dl quaity sysems including laboratory profi-
ciency and staff competency, isrequired.

Future Research Needs

Additiond dudies to asess the performance of the QF T-G
test under program conditions should be conducted. Further
research isneeded regarding us of QF T-G in multiple dini-
cd circumstances  Studies of test performance should ases
specificity, snstivity, reproducibility, and asociation of test
results with risk for infection and risk for progresing to TB
disese. Comparisons among different |GRAsand TSTs are
encoureged. Questions to be addressed include thefollowing:

00 performance of QFT-G in young children, epecialy thos

aged <5 years

O performance of QF T-Giin persmnswith impaired immune

sydems induding persons with HIV/AIDS, thos who
will betreated with TNF-c antagonigts and others

O performance and practicaity of use of QFT-G in subgan-

tial numbers of persons who undergo periodic scresning;

[ determination of the subssquent incidence of TB disase

after LTBI has been either diagnosd or excluded with
QFTG;

(1 length of time between exposure, esteblishment of infec-

tion, and emergence of a postive QFT-G tet realt;

[l economic evauation and decison anadysis comparing

QFT-G with TST;

(1 changes in QFT-G rewlts during therapy for both LTBI

and TBdises

O ability of QF T-Gto detect reinfection after trestment for

both LTBI and TB diseese; and

0 performance of QFT-G in targeted testing programs (e.g.,

for recent immigrants from high-incidence countries and
contact invegigations

In collaboration with FDA and themanufacturer, CDC will
edablish mechanisms for pogmarketing surveillance. Provid-
ers should use FDA's MedWdch (avalable at http:/Avww.
acemiatafdag ov/eriptymedwa tch) to report ingances of a
contact having dl of the following criteria

T anegative QFT-G or TST reault >6 weeks after the end of
exposure,
JOcultureconfirme d TB dise®e <2 years after the end of
exposure, and
Oan M. tuberculogsisolate that has a genotype identicd to
that of the presumed souroe case
Certan indances conddent with thes criteria might
require further dudy of thecircumdances However, reliance
on pogmarketing surveillance isnot a aubditute for resarch
targeted at the above-noted quedions Ressarch in theeareas
and others should therefore be conducted through progec-
tive dudies
The optimd methods for ensuring quality in laboratory
implementation of QFT-G teding should be determined.
Educational materials are nesded that can be widely dissemi-
nated to educate physcians regarding the us of the QFT-G
asay. CDC will work with partners and the manufacturer to
enaure the development of such materids
Other IGRA teds and teg formats might become avalable
in theUnited States over the next severd years (21,22). Users
of any of these products should anticipate the need for peri-
odic modifications in practice, with reulting improvements
in utility of thess teging technologies
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Testimony in Support
Of
SENATE BILL No 249
Senate Public Health and Welfare
February 12, 2009
Presented by Frank Whitchurch, RPh
Member, Kansas Board of Pharmacy

Mr. Chairman and Members of the Committee:
Thank you for allowing me the opportunity to express my support for this legislation.

My name is Frank Whitchurch. I am a licensed Kansas pharmacist with over 30 year’s
service in the health care field. I am also serving my second term on the Board of

Pharmacy.

What you have before you today is a bill intended to improve patient care. It does this by
removing a barrier to patient’s receiving their medication in a timely manner by
removing unnecessary delay and stress to our patients caused by the need to seek
permission to switch an oral dosage form, a request that, in my experience, is always
granted by prescribers.

How will this bill improve patient care?
Patient’s Drug Therapy will no longer be delayed

e With the enactment of this legislation, a busy parent with a sick child will no
longer have to make a second trip to their pharmacy because a prescriber cannot
instantly respond back to a request for permission to switch from a tablet to a
liquid or vice versa when the patient cannot swallow the prescribed dosage form.

e With the enactment of this legislation the elderly patient who may not be feeling
well will no longer have to wait at the pharmacy or make another trip while the
pharmacist waits for the prescriber to respond with permission to use an alternate
tablet of a certain medication to achieve the desired dosage due to product
availability or insurance coverage issues.

Public Health and Welfare
Date: 02/12/09
Attachment: 4



Does this change put the patient at risk?

e No, SB 249 requires that the medication and the amount of medication are the
same, the dosage is the same and the route of administration is the same. The
therapeutic decision is the prescriber’s and is not changed by this legislation.

Are there any other benefits or risks associated with this legislation?

e Both prescribers and pharmacists will experience fewer unnecessary interruptions
as they seek to treat their patients.

e Prescribers and pharmacist staff will no longer spend time practicing a ritual
formality that benefits neither patient, prescriber or pharmacist.

On behalf of the patients we serve, 1 respectfully ask for a favorable vote on this
legislation. I am happy to answer any questions you have for me.
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SOCIETY fax 785.235.5114

www.KMSonline.org

To: Senate Committee on Public Health and Welfare

From: Dan Morin
Director of Government Affairs

Subject: Senate Bill 249—An act concerning pharmacists; relating to substitution of drug
product
Date: February 12, 2009

The Kansas Medical Society appreciates the opportunity to appear today in support of SB 249, as
written, which would allow pharmacists licensed in Kansas to substitute dosage forms of an
orally administered prescription drug product on a limited basis under the following parameters:

e upon patient consent,

e presents no increased cost to the patient,

e contains the identical amount of active ingredients,

e isnot enteric-coated or a time-release product and

e the dosage form is consistent with the desired clinical outcome

Senate Bill 249 does not contemplate a change to the current process of prohibiting substitution
if the prescriber indicates the prescription order to be dispensed as written and requires approval
from the prescriber in cases of a compounded dosage form. Thorough communication between
patients and the health care delivery community is an essential step toward effective health care
treatment and outcomes.

We appreciate the efforts of the Kansas State Board of Pharmacy to engage the physician
community during the process of drafting the bill before you today. Thank you for your time and
attention to our comments.
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Kansas Pharmacists Association

Written Testimony on Senate Bill 249
Senate Public Health and Welfare Committee
Kansas Pharmacists Association
Submitted by Mike Larkin, Executive Director
February 12, 2009

Mr. Chairman and Members of the Committee:

Thank you for allowing the Kansas Pharmacists Association to provide written testimony
today in support of Senate Bill 249.

The Kansas Pharmacists Association supports the provisions of SB 249 as it is currently
written. We appreciate the stipulation in this bill to allow the pharmacist community
the flexibility to dispense medications that may be more palatable to our patients.
Further, we understand and welcome the narrow focus of this bill in that it only applies
to orally administered drug products with the consent of the patient. We feel that this
legislation will save untold hours for both the pharmacists and their patients in the
administration of medications.

The Kansas Pharmacists Association encourages this committee to approve SB 249 and
recommend to the full Senate that it be passed. Thank you very much for permitting me
to testify today. | will be happy to yield to questions.

Kansas Pharmacists Association | Kansas Society of Health-System Pharmacists | Kansas New Practitioners Network
1020 SW Fairlawn Rd. | Topeka, KS | 66604
785-228-2327 | Fax 785-228-9147 | www.ksrx.org
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Amend 39-7,121b

39-7,121b

Chapter 39.--MENTALLY ILL, INCAPACITATED AND DEPENDENT PERSONS; SOCIAL WELFARE
Article 7.--SOCIAL WELFARE

39-7,121b. Limitations on restrictions on medications used to treat mental illness;
medications available without restrictions. (1) No requirements for prior authorization or
preferred drug lists or other restrictions on medications used to treat mental illnesses such as
schizophrenia, depression or bipolar disorder may be imposed on Medicaid nor state children’s
health insurance (SCHIP) recipients, except as provided in section 2. Medications that will be
available under the state medicaid plan without restriction for persons with mental ilinesses,
except as provided in section 2, shall include atypical antipsychotic medications, conventional -
antipsychotic medications and other medications used for the treatment of mental illnesses.

(2) The Kansas Health Policy Authority may establish a Mental Health Prescription Drug
Advisory Committee. The Committee shall advise the KHPA regarding the safe and cost-
effective administration of mental health pharmacy benefits for the MediKan program. The
Committee shall also have the power to advise and make recommendations regarding safety
criteria to be implemented by the Kansas Health Policy Authority regarding mental health
prescription drug benefits for adolescents and children in the Medicaid and SCHIP programs.
The Committee may recommend pharmacy claim edits, including the use of prior authorization,

for the implementation of safety criteria. The Kansas Health Policy Authority may implement
the recommendations of the Committee.

(a) The membership of the Committee shall consist of 15 members, including at least
three licensed psychiatrists, one licensed primary care physician, one physician with
an expertise in psychiatry practicing in an academic medical setting, one advanced
registered nurse practitioner with a psychiatric specialization, two pharmacists, one
social worker with mental health specialization, and four members of the public, two
of which must be mental health consumers or family members of such persons.
Preferred membership is to include those with experience serving child and
adolescent Medicaid enrollees, experience in a public mental health setting, and
experience in the treatment of severe and persistent mental illness. Other
qualifications may include knowledge and demonstrated leadership in the fields of
psychology, social work, primary care medicine, advance practice nursing,
pharmacy, and psychiatry (both child and adult)

(b) The appointments to the committee shall be for terms of three years. Members may
be reappointed.

(c) The Committee shall elect a chairperson from among the members who shall serve
a one year term. The Chairperson may serve consecutive terms. The committee, in
accordance with, KSA 75-4319, and amendments thereto, may recess for a closed
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or executive meeting when it is considering matters relating to identifiable patients or
providers.

(d) All actions of the Committee shall be upon the affirmative majority vote of the
Committee and the vote of each member present when action was taken shall be
recorded by roll call vote.

(e) The Committee shall hold public meetings prior to making recommendations to the
Medicaid DUR Board. A detailed agenda of the Committee meetings shall be
posted on the KHPA web site 7 days prior to the meeting date. Any interested party
shall be granted the opportunity for comment. Following the consideration of all
presented information, the Committee shall make their recommendations available
to the public by posting on the KHPA web site 14 days prior to forwarding them on to
the Medicaid DUR, which includes a description of the recommendations being
made and the evidence used to reach those recommendations.

(f) The Mental Health Prescription Drug Advisory Committee may recommend and the
Kansas Health Policy Authority may provide education tools which identify
prescribing patterns of prescribers outside national standard guidelines for the
intended purpose of improving continuity and coordination of care, eliminate
redundant treatments and decrease risk associated with inappropriate use. When
such patterns are identified, the Kansas Health Policy Authority may perform peer to
peer consultation with target prescribers.

(g) Other than to implement safety criteria, the MediKan prescription drug program shall
not interrupt or alter the medications prescribed prior to the implementation of
program recommendations by the Committee.

(h) Program savings derived from recommendations by the Mental Health Prescription
Drug Advisory Committee shall be reinvested into Medicaid.

(i) The Mental Health Prescription Drug Advisory Committee shall review administrative
decision-making procedures and conduct outcomes based evaluations on affected
patients at least annually and present findings and recommendations in accordance
tot he provisions outlined in this act.

(J) The KHPA shall implement an automated prior authorization system prior to
implementing the provisions in section 2 of this act.



